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To all whom it moy concermn:

Beit known that I, WINsLOwW W. POWELL
a citizen of the Umted States of America, re-
siding at Freeport, in the county of Stephen-
son and State of Illinois, have invented cer-
tain new and useful Improvements in Combi-
nation-Locks, of which the following isaspeci-
fication.

My invention relates to improvements in
combination locks, its object being to pro-
vide a lock of simple construction not liable
to get out of order, easily and quickly oper-
ated by any person knowing the combination
on which it is set, and at the same time ex-
tremely difficult, if not impossible, toopen by
any person not knowing the combination.

The invention is fully described and ex-
plained in this specification and shown in the
accompanying drawings, in which

Figure 1 is a front elevation of the case of
a lock embodying my invention, the parts
upon the front of the case being sliown, and
various posts which support the mechanism
within the case being indicatad in dotted
lines; Fig. 2 is a bottom plan of the lock,
the lower rim of the case being removed;
Fig. 3 is a transverse section of the lock

through the line x—ux, Figs. 1 and 4, the view

being in the direction indicated by the ar-
TOWS, @, , in said figures; Fig. 4 is a front ele-
vation of all the internal working parts of the
lock, the front wall of the case being removed;
Fig. 5 is a top plan of the interior of the lock,
the upper rim being removed; Fig. 6 is a cen-

tral section of the knob, K, and the cam oper- |

ated thereby; Fig. 7 is a detail view of the
pawland pawl-carrying device which operates
the combination disks of the lock.

In the views, A is the front plate; A’is the
back plate; and A® A®are the upperand lower
rims, respectively, of the caseof my improved
lock. On the front face of the wall, A, is se-
cured a stationary plate, B, having on its
margin a series of letters or other characters
whoseobjectis hereinafterset forth, and three
knobs K, K’,K? lie outside the front wall and
are rigidly mounted respectively on spindles,
C, ¢/, C? passing through the wall and into
the interior of the case, the knob K, being at
the center of the plate B, and being provided
with an indicating pointer, b, adapted to ac-

Serial No, 426,686, (No model.)

curately indicate the position of the knob and
the part within the case operated thereby:
The spindles C, C’, C?% are the only rotating
arbors of the lock, and these spindles and the
parts within the loeck mounted upon them are
the only elements operated directly from the
outside. All the other movable parts of the
lock are supported by non-rotating stationary
posts set in the front wall of the case and pro-
jecting inward therefrom, the back wall be-
ing nearly a cover which may be removed
without changing the position of any of the
working parts of the lock or their supports.

Within the case and near the rear end
thereof are three similarcircular disks D, D/,
D2 mounted and rotating freely upon a post K.
Each of the disks has in one part of ils mar-
gin a seriesof ratchet teeth, R, and three pawls
P, P, P, Figs. 4£ and 3, so placed as to engage
the teeth of the respective ratchet wheels, are
provided withsprings S’,8’, 8/, resting against
a pin p* and tending to hold the pawls in en-
gagement with the ratchet teeth of the disks.
In that part of the margin of each of the
disks opposite the ratchet teeth, are formed
a series of radial screw holes d, Fig. 4, and
each of the disks is provided with a screw d’,
adapted to be set in any one of said screw
holes. EBach of the disks is provided with a
spring, S, and all three of these springs press
against a pin, p, lying near the common cen-
ter of the disks and tending to rotate the
disks.in the direction indicated by the arrow
on the disk D, Fig. 4, and thereby to hold the
marginal serews d’, of the three disks in con-
tact with a pin p’, Iying just outside the mar-
gin of the disks and foxmmtr a stop to hmlt

| their rot tation.

On the inner end of the spindle C, is ad-
justably mounted a cam K?* Figs. 4, 5 and
6, having a projecting rim, %, which lies in a
notch in one end of a horizontally oscillating
lever L, pivoted in a post % the cam being
susceptible of rotation by means of the ex-
ternal knob K, and itsrotation being adapted
to movethe end of thelever with which it en-
gages toward or away from the front plate
A, of the case. The opposite end of the lever
L, is also notched and embraces the edge of a
pawl-supporting disk X% which slides freely
upon a square extension or continuation C3,
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of the spindle C’, as is cleariy shown in Figs.
5and 7. The oscillation of the lever L, by
means of the rotation of the cam K3 moves
the pawl-supporting disk K* toward or away
from the front plate of the case,and by means
of this movement, the disk may be brought
successivelyinto the planesof the three disks
D, D’, D%  On the disk K*is pivoted a pawl,
P’, provided with a spring adapted to press
its point outward and hold it normally in a
position to engage the ratchet teeth of either
one of the disks D, D’, D? in whose plane it
may be, and it is evident that if the pawl P’,
bein positionto engagetheratchetteethofany
one of the disks D, D’, D? the rotation of the
knobK’inthedirection indicated by thearrow
on its face in Fig. 1, or on the circumference
of the corresponding dotted circle in Fig. 4,
must rotate the disk step by step, one tooth
for each rotation of the knob, and that the
toothed disk must be secured against reverse
rotation through the engagement of the cor-
responding pawl P. In this way, the pawl
P’, may be made to actuate the disks D, D/,
D? successively, and each of them may be
moved through any desired angular space by
a corresponding nuomber of rotations of the
knob, X’, and pawl P’." Since the pawl P’,is
pivoted and pressed outward by the spring
upon the disk K¢, its point resists pressure in
one direction, but yields readily to pressure
in the opposite direction, and in operating
the disks D, D’, D? by means of the pawl P/,

--it-is, therefore, only necessary to partially ro-

tate the pawl-bearing disk K*at each im-
pulse given to the toothed disk, the motion
of the pawl being reversed each time as soon
as it has moved theratchet wheel forward suf-
ficiently to bring a new tooth into engage-
ment with the corresponding pawl P. It is
evident that as the rotation of the knob K,
changes the position of the pawl-carrying disk
K4 it is only necessary to know accurately the
position of the knob and of the cam which
moves with it in order to know the position
of the pawl-carrying disk with reference to
the disks D, D/, D% It is for this purpose
that the knob K, is provided with the pointer
b, it being only necessary to know the posi-
tions of the pointer on the dial corresponding
to the various positions of the pawl-carrying
disk in order tointelligently control the move-
ment of the disk and bring it into position to
operate any one of the disks, D,D’, D% This
being the case, it is evident that only three of

_ the letters on the_plate B, can be of use in

any given relation of the parts of the lock,
but by means of the adjustment illustrated
in Fig. 6, the cam K°® may be turned to
any desired position, and the letters on the
plate B, indicating the necessary positions
of the pointer, b, may thereby be changed at
will. '

In the end of the case opposite the disks
D, D’, D? is a longitudinally sliding bolt F,
adapted to be projected through the end wall
of the case, as shown in Figs. 2, 4, and 5, or to
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be retracted until its outer end is flush with
the outer surface of the end wall. The bolt is
held in place by two posts p#, p’, which lie in
slots f, f’,in the bolt, and ithasin itslower mar-
gin arecess /% Figs. 2,4, whichreceivestheend
of oneof thearmsL? of alever mounted on the
arbor C?, and rotated by means of the handle
K? outside the case, the other arm 15, of the
lever being used in a manner hereinafter ex-
plained. In the rear end of the bolt F, is a
notch N/, in which lies the end I/, of a lever
L/, pivoted on a stationary post E? Fig. 4, the
opposite end I, of the lever being turned in-
ward in a plane approximately radial to the
disks D, D’, D% and the edge of the end so
turned in being of such horizontal width as
to impinge upon the margins of all three of
the disks.” Each of the disks D, D’, D? is
formed with anotch N, Fig. 4, all these notches
being placed in the same relation to the
ratchet teeth and serew holes of their respect-
ive disks, and each of the notches being of
such extent as to admit the endl, of the le-
ver 1’. If, therefore, all’ the notches N, be
brought into such positions as fo register with
each other and with the end [, of the lever,
the latter may enter the notches, thereby
throwing the opposite end , of the lever out
of the noteh N’,in the bolt F, and permitting
the retraction of the bolt. A spring 8% setin
the face of thelever, I/, presses.against a post,
p% and tends to draw the end [, of the lever
away from the margins of the disks and pre-
vent it from entering the notchesin the mar-
gins thereof unless pressed toward them in
the manner hereinafter explained. ~ In order
to bring the notch N, of any one of thedisks
D, D’, D? into position to be entered by the
end [, of the lever I/, it is evidently neces-
sary to rotate the disk in a direction oppo-
site to that indicated by the arrow on the face
of the disk D, in Fig. 4, and the angular
space through which the disk must be turned
in order to bring the noteh to the desired po-
sition, depends upon the position of the serew
d’, in the margin of the disk. As has been
said before, each of the disks is formed with
a series of marginal screw holesd,and in Fig.
4 I have designated these screw holes in the
disk D, by the figures, 1, 2, 3, 4, 5,.6,7, and §,
respectively, the serew holes in the other
disks being of the same nnmber and in the
same relative positions. As shown in Fig. 4
the screw d’,is set in the screw hole indi-
cated by the figure 5, and the notech N, is so
placed that in order to bring it opposite the
end [, of the lever, the screw d’, must be
moved away from the post p’,adistance equal
to four of the ratchet teeth upon the op-
posite arc of the margin of the disk. This
movement of the serew away from the post
p’, requires a rotation of the disk such as
can be produced by four rotations of the pawl-
bearing disk K% and of the knob, K’, by
means of which it may be operated. If the
screw d’, were set in the screw hole indi-
cated by the figure 8, it would require seven
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‘rotations of the knob K/, and disk K%, to impart

thenecessary rotation tothe disk D, and on the
other hand, if the screw were set in the screw
hole designated by the figure 1, the notch
N, would lie opposite theend of the lever L’,

“when the serew was in contact with the post,

p’, and therefore no movement of the disk
would be required to bring the notch of the
disk D,into position to receive the end of the
lever. 1It1is evident, therefore, that the posi-
tion of the screw d’, in each disk determines
the number of step bystep movements which
must be given to that disk in order to bring
its notch N, into position to receive the end,
I, of the lever I”. This being the case, it is
only necessary to know the positions of the
serews d’, in the margins of their respective
disks'in order to know how many turns must
be given to the disk K in each of the posi-
tions to which it is successively brought by
the rotation of the knob, K, and cam K3
These things being known, it is a very simple
matter to bring the notches N, of the three
disks D, D’, D? into position for retracting
the bolt, since the rotation of the knob, X,
will bring the pawl-bearing disk K¢ success-
ively into the planes of the three disks, D,
D’, D% and a suitable number of turns of the
pawl-bearing disk while in each position will
bring all the notches N, into registration with
the end, /, of the lever, I”. On the post E?
at the center of the lever L/, is pivoted the
upper end of a dependent link L% whose lower
end is pivoted to the center of alever 15, hav-
ing a combined swinging and sliding move-
ment, the lever being formed with slots near
its ends which embrace respectively two
posts, E5 E4  The end 2, of the lever L7, lies
near the end of the arm L2 of thelever onthe
shaft C? and when the lever 12 L3, is rotated
toward the lever L5 the end of the arm L3,
enters a notch N?% in the end thereof and
moves the lever L, away from the shaft C2
The slots in the lever L% are of such form and
are so placed that this movement of thelever
gives to its end %, a movement in the direc-
tion indicated by the arrow thereon in Fig. 4.
To this end of the lever is pivoted another
lever LS, one of whose ends rests against the
lever L”, while the otherend rests against the
lower end of a vertical dog L% sliding upon a
post p° the upper end of thedog beingincon-
tact with the lower magins of all the pawls P,
P, P. When the rotation of the handle, K
and shaft C? brings the end of the arm 1? into
the noteh N? the further rotation of the shaft
pushes the lever L5, away from the shaft and
gives to the opposite end L? thereof the mo-
tion indicated by the arrow thereon in Fig.
4, thus pressing the lever LS upward against
the sliding dog 17, and the end [, of the lever
L7, If the disks D, D’,D? be in the position
shown in Fig. 4, theend [, of thelever L/, can-
not enter the notches N, of the disks and it,
therefore, remains stationary. The upward
pressure of the lever 15, being thus brought
to bear upon the dog L7, the latter is pressed

upward and lifts the pawls P, P, P, out of en- -

gagement with the notches in the disks. As
soon as the dog is thus raised, the end 1%, of
abell crank lever mounted on a post E’ drops

in beneath a shoulder?* on the dog and holds:

it in its raised position, thereby supporting
the pawls P, P, P, and keeping them out of
engagement with the disks. The arm I? of
the bell erank lever is constantly pressed to-

ward the dog I/, by means of a spring S set-

in the other arm LS and pressing against a
post p8. On the other hand, if the disks D,
D’, D? are in such position that the three
notches N, N, N, register with the end [, of the
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lever I/, the upward pressure of the lever LS, -

against the lever I, and the dog L7, presses
the end /, of the lever into the notches N, N,
N, since the resistance of the spring of the
lever 1./, is less than that of the three springs

85

upon the pawls P, P, P, all of which tend to -

hold the pawls in engagement with the disks,
and thereby to hold the dog in its lowest po-
sition. As soon as the end [, of the lever L/,
enters the notches N, N, N, the opposite end
U, of the lever dropsdown out of engagement
with the notch N’, in the bolt F, and upon
the further rotation of the handle K?, and le-
ver I?, I?, in the same direction, the upward
pressure of the lever 1f upon the dog L7,
raises the latter and locks the pawls P, P, P,
out of engagement with thedisks in the man-
ner already described. A still further rota-
tion of the handle K? aund lever L? L3 swings
the point of the arm L3, out of the notch N?,
and the arm T2 presses the bolt F, inward
until it is fally retracted and its outer end
lies within the outer surface of the case. In
this position of the lock the bolt is retracted,
the end I, of the lever L/, lies in the notches
N, of the disks D, D’, D? and all the pawls
P, P, P, are held out of engagement by the
dog 1%, whichin turn issupported by the end
of the arm 1% of the bell crank lever which
lies under the shoulder 4, on the dog.

In a groove in the inner face of the front
plate, A, of the case lies a longitudinally slid-
ing connection rod M, Figs. 3, 4, one end of
which is provided with ahorizontal extension
m, lying behind the arm L° of the bell crank
lever, while the other end is provided with a
vertical extension m/’, lying in front of the in-
nerend of the bolt . The boltis provided with
alug 3 lying inagroovein thefront plate and
engaging the extension m/, of the connecting
rod when the bolt is fully extended, the con-
necting rod being of such length that when
the bolt is pressed outward to the position
shown in Fig. 4, the extension m, of the con-
necting rod draws the arm 12 of the bell
crank lever out of engagement with the dog.
If, now, the parts be in the relative positions
set forth at the end of the last paragraph,the
rotation of the handle and of the lever I3 L?,
in the directionindicated by the arrow on the
lever in Fig. 4, must throw the Dbolt outward.
‘When this movement of the bolt brings the
noteh N’, opposite the end ¥, of the lever L’,
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the opposite end I,.0f the lever must be re-
leased from the notches'N; in the disks D, DY,
D? and the disks being thus freed’ from the
lever and being out of ‘engagement with: the
pawls P, P, P, they must immediately rotate
undertheinfluenceof the springs S, 8,'S, until
the serews d’, in their margins strike the post
p’, when they will be in' the positions indi-
cated in Tig. 4. It will be observed that the
notech N/, in the bolt F, is' of such extentas
to leave an open space between its front wall
and the end of the lever I/, when the bolf is
fully: extended; and; consequently, after: the
end U, of thelever has dropped into the noteh,
the bolt has still a:slight outward movement.
At the instant that the end of the lever L/,
drops into the notch N’, the lug 3 on the
bolt strikes the extension m/', of the connect-
ing rod, and during the further outward
movement of the bolt the lug presses the con-
nectingrod outward, thereby drawing theiarm
L&, of the bell crank lever out of engagement
with the dog L7, and permitting the latter to
drop downward and bring the pawls P, P, P,

again into engagement with the teeth of the

disks, D, D”,;D%  The parts of the: lock are
now in the position indicated in Fig. 4, and
the bolt can only be retracted by again work-
ing the combination of the disks, bringing
the notches N, opposite the end l, of thelever
17 and throwing back the bolt in the manner
already deseribed.

Tthas already been explained thatif theend
of the lever L? be pressed against the end of
the lever L%, when the notches N, N, N, are not
all in position to receive theend [ of the lever
1/, the dog 17, will be pressed upward and
locked by the arm L® thereby holding the
pawls P, P, P, out of engagement with the
notches of the disks, D, D, D? This is of
great importance since any person attempt-
ing to retract the bolt after partially working
the combination must. not only fail to move
the bolt, but mustalso throw the pawls ount of
engagement with the disks and thereby cause
all the disks to rotate back to their original
positions thus making it necessary to begin
anew the working of the combination.

The operation of my improved lock is suf-
ficiently apparent from the foregoing expla-
nation, and I think, it will be seen that even
with the limited nmumber of combinations
possible in the construction shown in the
drawings, the opening of the lock by a per-
son not knowing the combination to which
the lock was set, would be extremely difficult.
Since the number of notches on each of the
disksand the number of marginal serew holes
may be increased as desired, and sinece the
number of disks may also be increased, it is
evident that the number of possible combi-
nations may be made so great as to render it
practically impossible to work them all within
any reasonable length of time, and the lock
may thus, as I believe, be so constructed, as
to be practically proof against operation by

any person not knowing the combination on
which it is set. ;

Having now deseribed my invention and
explained its operation, what I claim as new
and desire to seeure by Letters Patent is:

1. In a'lock of the class deseribed, the com-
bination with a bolt, a locking lever adapted
to prevent the retraction thereof when inone
position,and a seriesof rotatingdisks notched
to admit the end of the leverand formed with
ratchet: teeth: in: their ‘margins, of a pawl
adapted to engage the teeth on said disks,
and means, substantially as shown and de-
seribed foriadjustingsaid pawl tobring it sue-
cessively into the planes of the disks whereby
the same pawl may 'in turn rotate all of said
disks and bring the notches therein opposite
the end of the lever; substantially as shown
and described.

9. The: combination with: -the: bolt: K, the
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disks: D, D/, D% formed with marginal ratchet '

teeth and:a marginal notch N, and the lever
I/, adapted to lock the bolt. ¥, and having an
end: J, adapted: to enter the notches N, of the
adjustable ;pawl P’ adapted to. engage the
teeth of the disks, and: means, substantially
as shown and described, for bringing it sue-
cessively into the planes of: the three disks

whereby its rotation-in its different positions

may rotate the disksandbring all the notches
N, opposite the end of the lever L’; substan-
tially as shown and described.

3. The combination ‘with the bolt F,the le-
ver 17, ’and the disks D, D’, D? formed with
notehes N, and ratchet teeth, of the sliding
pawl P’, adapted to be brought successively
into the planes of the disks, the lever L, en-
gaging said pawl or its support, and means,
substantially as shown and deseribed, for op-
erating said lever from the exterior of the
lock and bringing the lock suecessively into
the planes of the disks;substantially as shown
and desecribed.

4. The combination with the bolt F, the le-
ver L’, the disks D, D', D? the pawl P/, and
its support, and the lever I, of the cam K&,
engaging the end of the lever L, the shaft C,
theknob K, mounted on theghaft, and means,
substantially as shown and described, where-
by the position of the knob may indicate the
position of the pawl P/, with reference to the
disks D, D’, D2

5. The combination with the bolt ', the le-
ver L/, and the toothed disks D, D’, D* formed
with notches N, adapted toreceive the end of
the lever, and also formed with marginal
serew holes d, of the serews, d’, adapted to be
adjustably secured in the screw holes in the
margins of the disks,and the pir p’, adapted
to serve as a stop forthescrews and as a limit
to the rotation of the disks; substantially as
shown and described.

6. The combination with the boit, the lock-
ing lever, the toothed disks, and means for
rotating the same, of the pawls P, P, P, en-
gaging the teeth on the disks, respectively,
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and means, substantially as shown and de-
scribed, for locking the pawls out of engage-
ment with the disks; substantially as shown
and described.

7. In alock of the class described, the com-
bination with a suitable case, of asliding bolt,
a locking lever adapted to prevent retraction
of the bolt when in one position, a series of
disks formed with ratchet teeth, and also with
notches adapted to admit the end of the lock-
ing lever to permit retraction of the bolt, and
means for imparting step by step rotation to
the disks and thereby bringing the notches
opposite the end of the locking lever, a series
of pawls engaging the teeth of the disks and
preventing reverse rotation thereof, a lever
operated by means outside the lock case and
adapted to retract the bolt and means, sub-
stantially as shown and deseribed, interposed
between said lever and said pawls whereby
the rotation of the lever to retract the bolt
when the notches in the disks are not in po-
sition to admit the end of the locking lever
throws the pawls out of engagement with the
disks and thereby permits reverse rotation
thereof; substantially asshown and described.

8. The combination with the bolt, the disks
D, D/, D? and the locking lever I/, of the
pawis P, P, P, engaging the disks respectively,
the sliding dog L, adapted to throw the pawls
out of engagement with the disks, the lever

14

17, L3 operated from the exterior of the lock
and means, substantially as shown and de-
seribed, interposed between the arm L3 of the
lever and the dog L7, whereby suitable rotfa-
tion of said arm raises the dog and locks the
pawls P, P, P, out of engagement with the
disks; substantially as shown and described.

9. The combination with the disks D, D’,
D2 the pawls P, P, P, the dog L7, and the le-
ver L’, of the bolt If, provided with the lug f3,
and a connecting rod M, formed at its ends
with extensions engaging said lug and the
lever L® respectively, whereby the complete
extension of the bolt draws the lever L® from
engagement with the dog, substantially as
described.

10. Thecombination with the disks, the bolt
and the locking lever I/, of the pawls P, P, P,
the dog L7, and lever L9, the sliding lever LS,
and thelever L8 interposed between said slid-
ing lever and the lever I/, and dog, L7, and
the lever 12, 13 adapted by its rotation to op-
erate the bolt, and also to operate the lever
L5 and through it the lever I/, the dog L7,
and the pawls P, P, P, substantially as shown
and described

WINSLOW W. POWELL.
Witnesses:

RoBT. H. WILES,
MICHAEL STOSKOPF,
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