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UNITED STATES 

1483,993 

PATENT OFFICE. 
FRANK W. SPROWLES AND WILLIAM. C. FAUNCE, OF PHILADELPHIA, PENNSYLVANIA. 

PERMUTATION Lock. 
Application filed July 31, 1922. Serial No. 578,554. 

To all thom, it may concern: 
Be it known that we, FRANK W. SPROWLEs 

and WILLIAM. C. FAUNCE, citizens of the 
United States, residing 
county of Philadelphia, and State of Penn 
sylvania, have invented certain new and use 
ful Improvements in Permutation Locks, of 
which the following is a specification. 
This invention relates to locks and more 

especially to permutation locks. 
Among the objects of the invention are to 

provide a lock which may be readily ad 
justed for operation by different combina 
tions, which may be readily operated with 

s out key or dial by one familiar with the com 
bination for which it is adjusted but cannot 
be operated by one unfamiliar with the com 
bination, and to provide means for locking 
the bolt in idle or locking position. . . . 
These objects, and other advantageous 

ends which will be described hereinafter, we 
attain in the following manner, reference be 
ing had to the accompanying drawings in 
which- - 

Figure 1 is a front elevation of a lock con 
structed in accordance with the invention, 

Figure 2 is a horizontal sectional view 
taken on the plane of the section line 2-2 
of Figures 1 and 3, 

Figure 3 is a vertical sectional view taken 
on the line 3-3 of Figure 2, 

Figure 4 is a vertical sectional view taken 
on the line 4-4 of Figure 3, 

Figu re 5 is a vertical sectional view taken 
on the line 5-5 of Figure 3, 

Figure 6 is a perspective view showing the 
bolt and tumblers, and . . . . . . . 

Figure 7 is a fragmentary side elevation 
showing a modified form of friction brake. 

In the drawings, 1 is a casing, preferably 
rectangular and provided with removable 
walls 2 and 3 through which the device may 
be assembled and access had thereto. One 

45 
end of the casing is provided with an in 
wardly extending hollow projection 4 and 
the other end with an opening 5. A bolt 6, 
preferablv of rectangular cross section, slides 
in projection 4 and opening 5, and is pro 

50 
vided on its upper face, preferably near one 
end, with a rack 7, and on its bottom face 
with a series of transverse grooves 8, pref 
erably five in number, the inner of which is 
located adjacent the inner end of the bolt, 

at Philadelphia, 

A transverse shaft 9 is journaled hori 
Zontally in the front and back walls of the 
casing and has a pinion 10 fixed thereto in 

55 

position to mesh with rack 7, while its outer 
end carries a knurled head 11 by which it 
may be turned to project or retract the bolt. 
It also carries a double-action cam 12. 
A rod 13 is fixed in the ends of the casing 

ably four, are rotatably mounted uponrod 13 
and maintained in spaced relation to cor 
respond with the spacing of grooves 8. Each 
tumbler is provided with a peripheral notch 
15, corresponding in outline to the cross sec 

stion of bolt 6, a series of ratchet teeth 16 in 
its periphery and a number of apertures 17 
spaced from its periphery and preferably 
arranged in aii arc concentric with the arc 
of teeth 16. Notches 15 are normally held 
out of alignment with bolt 6 by weighted 
stop pins 18 removably inserted in apertures 

60 

parallel to and directly beneath bolt 6. A 
number of flat circular tumblers 14, prefer 
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17, or by contractile springs 19 connected 
with the tumblers and the bottom of the 
casing. Rotation of the tumblers is limited 
by abutments 20 anchored in the bottom of 
the casing alongside each tumbler and adapt 
ed to engage the stop pins. . . . Plungers 21, preferably of rectangular 
cross section, corresponding in number to 
the number of tumblers, are slidable through 
openings 22 in the front of the casing and 

80 
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project into the casing. A bar 23, is fixed . 
in the ends of the casing and has a series 
of vertical links 24 pivotally connecting it 
with the inner ends of the plungers. The 
plungers are held outward by springs 25, 
their outward movement being limited by 

90 

pins 26 engaging the inner face of the front 
wall of the casing. 

Pawls, 27 are pivoted to links 24, project. 
inwardly to engage teeth, 16 and are nor 
mally held in engagement by springs 28 
mounted on bar 23 and pressing upwardly 
on the pawls... - 
A squared shaft 29 is mounted to turn 

in the ends of the casing above, plungers 
21 and has a cross arm 30 fixed thereon. Upper and lower pushpins 31 and 32 are 
mounted in apertures in the front of the 
casing above the plungers have their inner 
ends pivotally connected to the ends of cross arm. 30. By pushing one pin inward, 
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the shaft may be rocked in one direction 
and by pushing the other pin inward, it 
may be rocked in the other direction. 
Springs 33 are fixed to the front of the 
casing and engage notches 34 in the pins 
to hold rocker shaft 29 in fixed positions 
at the limits of its movements. Levers 35 
are fixed to shaft 29 adjacent each tumbler 
14 and have transverse resilient brake shoes 
36 at their inner ends to frictionally en 
gage tumblers 14 and hold them against 
turning, as shown in Figure 3. The shorter 
arms of levers 35 are connected to pawls 27 
by links 37 having slotted connection with 
the levers as indicated at 38 so that the 
levers or pawls may move slightly without 
affecting the position of the other. An arm 
39 is fixed to shaft 29 for engagement by 
cam 12 to rock shaft 29 upon turning shaft. 
9 in either direction to project or retract 
the bolt and simultaneously release the 
brakes to permit the tumblers to turn and 
lock bolt 6 in locked or unlocked positions. 
If desired, levers 35 may be provided with 
resilient brake shoes 40 extending length 
wise of the levers to engage the edges of 
the tumblers 14 as shown in Figure 7, in 
stead of crosswise to straddle the tumblers 
and frictionally engaging the sides thereof. 
All of the tumblers and Qperating means 

O 

therefor are alike in constiuction and the 
description and illustration in Figure 3 will 
suffice for all. Tumbler shown in Figure 
3 is set by inserting pin 18 in the top aper 
ture 17 and when pin 18 is against abut 
ment 20, pawl 23 is in the lowest notch of 
teeth 16. In this position, four depressions 
of plunger 21 are required to step the tum 

40 
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bler and bring notch 15 into alignment with 
bolt 6. By changing the position of pin 
18 to the second aperture 17, three depres 
isions will be required to bring notch 15 
into alignment with bolt 6 and by inserting 
pin 18 in the third or lowest aperture 17, 
two depressions will be required to effect 
the same result. By varying the number of 
notches 16 and the number of apertures 17, 
as well as the relations of notch 15 there 
to, the number of depressions required to 
bring notch 15 into alignment with bolt 6 
may be varied from one up to an indefinite 
number. 

In operation of the device, assuming that 
the bolt 6 is retracted or drawn to the posi 

5 tion shown in dotted lines in Figure 6, the 
four forward grooves 8 of the bolt will 
line up with tumblers 14, and if brakes 36 
aire released by pressing pin 32 or turning 
can 12, weights 18 and springs 19 will im 
mediately turn the tumblers in a clockwise 
direction until stoppins 18 engage abutments 
20. In this position, notches 15 will be out 
of alignment with bolt 6 and the tumblers 

65 
will hold the bolt against movement. As Springs 25 normally, hold plungers 21 out 
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wardly and springs 28 hold pawls 27 in po 
sition to engage notches 16 in the tumblers, 
when brake shoes 36 are released by press 
ing pin 32, shaft 29 will be rocked, the 
inner ends of levers 35 will be raised and 
the outer ends lowered and, through links 
37, cause downward movement of pawls 
27 against springs 28. This will clear the 
pawls from the path of teeth 16 and permit 
free turning of the tumblers. Springs 33 
will alternately engage notches 34 in pins 
31 and 32 to hold the brake shoes in op 
erative and released positions. These parts 
may be operated automatically upon turn 
ing shaft 9 by its head 11 to retract the 
bolt when pinion 10 is turned in an anti 
clockwise direction in mesh with rack 7. 
When shaft 9 is turned, cam 12 will en 
gage arm 39 and exert upward pressure 
thereon to raise it and rockshaft 29 so that 
pawls 27 will be moved downwardly and 
automatically released and the tumblers will 
immediately lock the bolt in an unlocked or 
drawn position. 

In the locking operation, brake shoes 36 
aire first applied, stop pins 18 having been 
set in one of the apertures 17 of each tum 
bler to set the combination, and the four 
Cuter grooves 8 of the bolt being in posi 
tion to permit the tumblers to turn, plun 
gel's 21 are pressed inwardly to step the 

s 

80 

33 
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tumblers by engagement of pawls 27 with 
teeth 16, the required number of times to 
bring notches 15 in alignment with bolt 6, 
in which position tumblers are held by the 
brakes. - - 

4-2-3-4, the pins 18 of the tumblers 14 
will have been set to require a corresponding 
number of depressions of plungers 21 to 
bring notches 15 into alignment with bolt 
6. Then, upon turning head 11 and shaft 
9 in a clockwise direction, pinion 10 will 
be correspondingly turned into mesh with 
rack 7 to project the bolt to the full line 
position shown in Figure 6, for locking the 
bolt as shown. At the limit of movement 
of the bolt, the brakes are released by press ing on pin 32, or automatically by engage 
ment of can 12 with arm 39 upon turning 
shaft 9, thus automatically moving pawls 
27 downwardly out of path of teeth 16, so 

100 
Assuming the combination to be 

05 

O 

that the tumblers will turn through the 
four inner grooves 8 of the bolt and lock 
the bolt in a projected or locked position 
in engagement with a suitable keepér. 
The device shown in Figure 3 is arranged 

so that payl 27 will engage with the first 
lower notch 16 of the adjacent tumbler 14 
when stop 18 is against abutment 20 and 
the bolt is in drawn or locking positions. 
Four depressions of plungers 21 are then re 
quired to turn tumbler 14 the proper de 
gree to bring notch 15 in the path of bolt 6. By varying the position of pin 18, the 
distance which the notch 15 moves away 
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from the bolt is changed and may be reg 
ulated so that the number of depressions 
of the plunger required to turn the tumbler 
and bring notch 15 in alignment with the 
bolt by engagement of pawl 27 with the 
teeth 16, may be varied to alter the com 
bination of the lock but the distance be 
tween a notch or tooth 16 and a correspond 
ing aperture 17 remains the same for each 
tumbler, owing to the fixed position of the 
notches 15, so that the latter may be brought 
in the path of the bolt 6 to permit sliding 
of the bolt. In the form shown, the limit is four but by providing the proper number 
of notches 16 and apertures 17, the limit 
may be raised and the number of combina 
tions indefinitely varied. While the lock 
is especially adapted for use in connection 
with automobiles to connect or disconnect 
the steering wheel hub with the post, it is 
to be understood that the lock may be ap 
plied to various other uses. 
While we have described our invention as 

taking a particular form, it will be under 
stood that the various parts of my inven 
tion may be changed without departing 
from the spirit thereof, and hence we do 
not limit ourselves to the precise construc 
tion set forth, but consider that we are at 
liberty to make such changes and altera 
tions as fairly come within the scope of the 
appended claims. 
Having thus described our invention, what 

we claim as new and desire to secure by 
Letters Patent is:- 

1. In a permutation lock; a casing; a 
bolt slidable therein; means for actuating 
the bolt, and means automatically movable 
into the path of the bolt for holding the 
bolt in locked and unlocked positions. 

2. In a permutation lock; a movable bolt; 
means for shifting the bolt; tumblers nor 
mally locking the bolt against movement; 
means for moving the tumblers to release the 
bolt; means for holding the tumblers 
against movement, and means for auto 
matically releasing the holding means when 
the bolt reaches locked or unlocked posi 
tions. 

3. In a permutation lock; a movable bolt; 
means for shifting the bolt; tumblers, nor 
mally locking the bolt against movement; 
means for moving the tumblers to release 
the bolt; means for holding the tumblers 
against movement, and means automatical 
ly operative upon movement of the bolt 
at the limits of its movement for releasing 
the tumbler holding means. 

4. In a permutation lock; a movable bolt; 
means for shifting the bolt; tumblers nor 
mally locking the bolt against movement 
and normally positioned to hold the bolt 
against movement; means for moving the 
tumbler to release the bolt; means for hold 
ing the tumblers against retrograde move 

permit the tumblers 

ment when shifted to permit movement of 
the bolt, and means for simultaneously re 
leasing the holding and moving means to 

to hold the bolt against 
Imovement. . . . . . . 

5. In a permutation lock; a movable bolt; 
means for shifting the bolt; tumblers nor 
mally locking the bolt against movement; 
means for operating the tumblers to release. 
the bolt; and means co-operative between the 

ating means for automatically releasing the 
locking means upon movement of the bolt 
to locked or unlocked position. . 

6. In a permutation lock; a casing; a bolt 
slidable therein; means to shift the bolt to 
projected or retracted positions; means for 
locking the bolt when shifted to either of 
said positions and means automatically 
Operative upon actuation of the bolt to set 
the holding means. . . . . . 

7. In a permutation lock; a movable bolt 
having notches; means for shifting the bolt; 
tumblers normally locking the bolt against 
movement and having, notches adapted to 
align with the bolt; means for moving 
tumblers to bring their notches in align 
ment with and release the bolt, and brake 
shoes for holding the tumblers against 
movement. . . . . . . . . . . . 

8. In a permutation lock; a movable bolt; 
a set of rotatable tumblers adapted to move 
into the path of the bolt to hold it against 
movement when drawn or projected and 
to be moved to positions permitting move 
ment of the bolt; means for rotating the 
tumblers; releasable means for holding the 

70 

76 
bolt actuating means and the tumbler oper 

80 

85 . . 
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95 . . . 
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tumblers against rotation; adjustable means 
for limiting the rotation of the tumblers, 
and means for automatically releasing the 
holding means when the bolt reaches either 
locked or unlocked position. 

9. In a permutation lock, the combina 
tion of a casing; a sliding bolt; a set of 
rotatable tumblers mounted in the casing 
adapted to move into the path of the bolt 
to hold it against movement when drawn 

105 

10 

or projected; means for stepping the tum 
blers to move them into position to permit 
the bolt to be drawn or projected; means to 
hold the tumblers against movement, and 
means for automatically releasing the hold 

115 

ing means upon the bolt being drawn or pro 
jected to permit the tumblers to move into 
the path of the bolt. ... " 120 

10. In a permutation lock, a movable bolt . 
having a rack on one face and a series of 
grooves in another face; a shaft having a 
pinion engaging the rack; a set of rotatable 
tumblers adapted to move into the path of 
the bolt through the grooves and having 
notches to align with the bolt whereby the 
bolt may be shifted; means for operating 
the tumblers; means to hold the tumblers 
against movement, means to turn the tum 

125 
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blers upon release of the holding means to 
move the notches out of alignment with the 
bolt whereby the bolt will be held against 
movement; and cam means on said shaft 
for automatically releasing said holding 
means when said bolt reaches locked or un 
locked positions. 

11. In a permutation lock, the combina 
tion of a casing; a bolt slidable in the cas 

0. ing and having uniformly spaced grooves 
its bottom face; tumblers rotatable in the 
casing, having edge notches, and being of 
a number one less than the number of 
grooves in the bolt; the tumblers having 

20 

notches to align with the bolt and adapted 
to move into the grooves to lock the bolt in 
projected or drawn positions; means for 
turning the tumblers in one direction; ad 
instable means for limiting the turning of 
the tumblers with the notches out of align 
ment with the bolt; plungers having pawls 
engaging the notches to turn the tumblers 
upon depression of the plungers; means for 
moving the bolt; brake means including a 
rock shaft having brake shoes having con 
nection with the pawls and adapted to en 
gage the tumblers to hold the tumblers 
against turning, and means to rock the shaft 
for releasing the brake means and pawls to 
permit the tumblers to be turned into the 

1483,993 

grooves of the bolt to hold the latter against 
movement in either direction. 

12. In a permutation lock; a movable 
bolt; tumblers normally locking the bolt 
against movement; pawls for moving the 
tumblers to release the bolt; brake shoes 
mounted to prevent retrograde movement 
of the tumblers during movement by said 
pawls; and means. for simultaneously re 
leasing said pawls and said brake shoes. 

3. in a permutation lock; a movable 
bolt; means for shifting said bolt; tumblers 
normally locking the bolt against move 
ment; pawls for moving the tumblers to re 
lease the bolt; brake shoes mounted to pre 
vent retrograde movement of the tumblers 
during movement by said pawls; means for 
simultaneously releasing said pawls and 
said brake shoes; and a cam associated with 

50 said bolt shifting means for automatically 
operating said releasing means when the 
bolt reaches locked or unlocked positions. 
In testimony whereof we have signed our 

names to this specification in the presence of 
two subscribing witnesses. 

FRANK W. SPROWLES. 
WILLIAM. C. EAUNCE. 

Witnesses: 
CHAs. E. PoTTs, 
JoHN E. BURCH. 
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