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To all whom it mey concern:

Be it known that I, Jorw W. Rayyoxp, a
citizen of the United States, and a resident of
Beverly, in the county of Essex and State of
Massachusetts, have invented new and uscful
Improvements in Combination- Locks, of
which the following is a specification.

My invention relates to combination-locks,
and consists in improvements in the exter-
nal operating devices for such locks, my ob-
jeet Leing to provide a dial or analegous vy-
erating device which may be worked easily
and accurately by the sense of touch and
which will therefere be easily operated in the
dark as in the light. By my improvements
also I am enabled with comparatively few
divisional points upon the relatively movable
members cf the Jock-operating device to ob-
tain the effect of much finer subdivisions
than are usually found upon the dial of :
combination-loek.

In the drawing hereto annexed there is
shown an embodiment of my invention spe-
cifically expressed as a votatable dial concen-
trically mounted inside a ring-plate. Other
relatively movable parts may be substituted
for the specific dial and ring-plate construc-
tion without, however, departing from my
invention herein described.

As my invention does not relate to the in-
terior parts of a combination-lock, these are
not shewn. They may be any of the well-
known and adopted forms which are suscep-
tible of being operated by a spindle or equiva-
lent connection from a movable dial.

A represents the dial, which is externally
mounted upon the door of a safe or other
locking inclosure, and B is a ring-plate se-
cured to the safe-door or analogous object
and concentric with the dial A. Upon the
ring-plate B and preferably inteeral there-
with there are placed teeth or projections o’
b* 0%, &e., these being preferably evenly
spaced arcund the ring-plate B.  In the spe-
cific instance shown in the drawing ten of
these projections are placed upon the ring-
plate. The dial A is provided with similar
projections ' «* ¢*, &e., these projections be-
ing likewise evenly spaced and extending out
to the circumference of the dial. Tor the

sake of accuracy in manipulaticn, as will |

presently be shown, I make these projections
o @ @, &e b 0, &e., of substantially the
same dimensions and space them so that
when a projection on the ring-plate comes
opposite a projection on the dial the two pro-

|

i

jections shall approach each other closely and
be of the same size at their respectively most
nearly contiguous portions. ‘

I have shown the dial A in the specific in-
stance illusirated by the drawing as having
one more projection than the ring-plate B—
namely, 11—so that the dial is eireumferen-
tially divided by these projeciionsinto eleven
cqual aves, while the ring-plate is cireumfer-
entially divided by its projections into ten
cqual ares.  As the ares between the circum-
fevential division-peints of the dial and ring-
plate represent different fractional divisions
of the entire circumference, their spacing is
reciprocally differential.  An equivalent re-
ciprocal spacing differential may be obtained
by having one more division-point in the ring-
plate than there is on the dial instead of the
reverse arrangement specifically shown for
Hustration in the drawing. By having one
more projection upon one of the members
than there is upon the other I am enabled to
obtain by means of the differential between
them very closely-measured ares of move-
meng of the dial within the plate.  Upon one
of the projections on the ring-plate, as ¥/, I
place a_dilferentiating mark, projection, or
depression, shown in the drawing as a small
screw, and upon one of the projections on the
dial T place also a differentiating feature,
shown us the small serew upon the projection
«’.  Thus the projection " may be consid-
ered the master-point upon the ring-plate
and the differentiating feature on the projec-
tion @’ may be considered as the zere-point or
point of origin of the dial. These differen-
tiating features may be of any character,
preferably such as renders them tactnally
perceptible and diffcrentiable from the other
projections it the finger of the operator be
placed upon the projection ¢/, which can thus
casily be found by touch, and vhen if he ro-
tates the dial in either direction, keeping his

Ainger upon the said projeciion @/, he will be

made aware by the sense of touch of the pass-
Ing of this projeetion ¢ by each of the pro-
jectionsonthe dial-plate B'in succession and
in the illustrative instance here shown will
know that each time his finger touches a pro-
jeetion on the ring-plate he has moved the
dial one-tenth of a complete rotation since
touching the last preceding projection on the
ring-plate B, orif starting wich the master pro-
Jecions b and ¢ in conjunction the operator
nmoves sueeessive projections on the dial into
conjunction with the master projection ¥ he
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will know that the dial is moved each time
one-cleventh of a total rotation. Further,
if the two master projections ¢’ and b’ are
placed in conjunction and then the next pair

; of projections a* b* are brought into opposi-
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tion of conjunction, he will then have moved
the dial one one hundred and tenth part of a
revolution. If it be desired to move the dial
only one-half of one one hundred and tenth
of a revolution, the operator places his thumb
and finger over two adjacent projections, as
b b?, and brings the opposed projections, as
o« &, leaving the overlap of the projections

b’ b* about even as regards the approximately

opposed projections a’ a*.

The numbers of any given combination
may be selected arbitrarily—as, for instance,
the number “34.” To bring the dial and
ring-plate into the relation represented by
this number 34, the dial will be started
with the two master projectionsa’ b’ in opposi-
tion and the master projection ¢’ then moved
so as to pass b* b® and to come to rest oppo-
site b*. 'The exact opposition of ¢’ and b* is
easily secured by the sense of feeling. Then
@* will be nearly opposite 5%, and the operator
passes to ¢ and lines it up with b°, then lines
up ¢® with 8%, and then a* with ', then ¢? with
b. By this means the master projection @’
has been moved beyond the projection b*
four one hundred and tenths of a revolu-
tion. If the number arbitrarily selected
were ‘‘34%,” after lining up o® with b° the op-
erator will place his finger over ¢® and b* and
his thumb over a® and 5% and even up the pro-
jections of ® and b° over ¢° and a’, thus plac-
ing the master projections ¢/ four and one-
half one hundred and tenths or nine two hun-
dred and twentieths beyond the projection b*.

A dial and ring-plate such as above de-
scribed may be substituted for the ordinary
dial and ring-plate, which are provided with
a single master-point upon the plate and one
hundred even subdivisions of the circumfer-
ence of the dial, for the reason that from the
more minute subdivision made possible by
my improvements above described a suffi-
ciently close approximation may be made to
any one of the strictly decimal divisions of
the ordinary dial to line up the interior disks
of the combination-lock.

The specific differentiation between the
tactually perceptible divisions of the dial and
ring-plate or equivalent relatively movable
members may be varied to suit differentsitu-
ations without departing from the invention
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above described, and for the specific form of
stationary ring-plate and concentric rotating
dial other relatively movable members may
be substituted and provided with differen-
tially-spaced and tactually-perceptible di-
visions and at the same time embody this in-
vention.

What I claimi, and desire to secure by Let-
ters Patent, is—

1. The combination of a dial and ring-
plate, the dial and ring-plate provided re-
spectively with circumferential tactually-
perceptible division-points, there being one
more point on one of said members than on
the other. ,

9. The combination of a dial and ring-
plate, the dial and ring-plate provided respec-
tively with evenly-spaced circumf{erential
tactually-perceptible division-points, there
being one more point on one of said members
than on the other.

3. The combination of a dial and ring-
plate, the dial and ring-plate provided respec-
tively with circumferential tactually-percep-
tible division-points, reciprocally differential
in their spacing, one of said points on each of
said members being tactually distinguish-
able from the others.

4. The combination of a dial and ring-
plate, provided respectively with circum-
ferential  tactually-perceptible division-
points, reciprocally differential in their spac-
ing, arranged close to the line of separation
between the dial and plate.

5. The combination of a dial and ring-
plate provided respectively with evenly-
spaced circumferential tactually-perceptible
division-points there being one more point
on one of said members than on the other,
said points arranged close to the line of sepa-
ration between the dial and ring-plate.

6. The combination of a dial and ring-
plate, provided respectively with circumfer-
ential division-teeth arranged close to_ the
line of separation between the disk and plate,
there being one more tooth on one of said
members than on the other, said teeth be-
ing of the same dimensions on each mem-
ber where they approach the nearest to edch
other.

Signed by me, at Boston, Massachusetts,
this 17th day of May, 1906.

JOHN W. RAYMOND.

Witnesses:

Joseru T. BRENNAN,
Caspar ROGERS.
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