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UNITED STATES

Patent OFFics.

PHINEAS F. KING, OF CINCINNATI, OHIO, ASSIGNOR TO MOSES MOSLER, OF
3 | SAME PLACE. »

SAFE.

‘SPECIFICATION forming part of Letters Patent No. 418,619, dated Dacember 31, 1889,
Application filed November 30, 1889. . Serial No, 332,128, (No model.)

To all:-whom it may concerrn: -

Be it known that-I, PHINEAS F. KING, of
Cincinnati, Hamilton county, Ohio, have in-
vented certain new.and useful Improvements
in Serew-Door Safes, of which the following
is a full, clear, and exact desecription, refer-
ence being had to the accompanying draw-
ings, forming a part hereof.

My invention relates to improvements upon
the safe shown in my United States patent,
No.405,564, of June 18,1889, the same being
of that class of burglar-proof safes commonly

known as “screw-door;” and itconsists of the

devices and the novel combination and rela-
tive arrangement of devices hereinafter set
forth, and pointed out in'the annexedclaims.

In the drawings, Figure 1 is afront view of
a safe having my improvements applied
thereto. = Fig. 2 is an inside plan view of the
door disconnected from the safe. Tig. 3is a
vertical section on line z x of Fig.1. Fig. 4
is a face view of the door having the outer
door-carrying rings removed therefrom. Fig.

5 is an inside view of the door-carryingrings. -

Fig. 6 is a-detail view in perspective of &
tumbler-operating and dial-carrying plate
used in making up the invention, the inner
side of the same being shown. Fig. 7is an
exterior view of same, also in perspective.
Fig. § is a sectional view of same plate, hav-

"ing other devices in position upon its outer

. surface.
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Fig. 9 is afaceview of the dialused
with the permutation devices. Fig.10 is a
detached view of a removable hand-crank and
its mountings used in the process of making
up the invention, and Fig. 11 is a detail view
of-the inner door-carrying ring detached from
the other parts. ,

Before proceeding to the general descrip-
tion of my improvewments, I desire to state
that the whole of them (except the time-lock
connection) are mounted upon and connected
to the outside of-the circular door.

A is the safe-body, with its circular front
opening to receive the door B, and said safe-
body, with the crane-hinge C, forms no part of
the invention. It is sufficient to.state that
the door is revolved bodily, and is drawn into
the position shown in Fig. 8 by a double
screw-thread ¢ npon the inner end of the
door engaging like threads in the ring b,

which latter is secured upon the inside of the

front wall of the safe, the door being held
from turning back and out by a permutation-
lock located in a recess upon the front of the

53

door, as will be explained farther on,andalso -

by the dogging-bolt 31 of a time-lock 80, which
latter is-secured in a suitable manner upon
the inner end of the door. .
Secured to the front of the door,soas really
to form an integral part of it, is an inner
door-carryingring D, which hasan outwardly-
projecting flange d to confine an outer door-
carrying ring E, which is fitted to allow the
door B and ring D to turn freely, while said
ring E is rigidly held from turning by the
pintles or pivots ¢, which are passed through
the armsof the crane-hinge and intotheedge
of the ring E at points opposite each other.
The ring D has also an inwardly-projecting
annular flange d”to confine the circular tum-
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bler-operating and dial-carrying plate or disk -

F, which is fitted. to turn freely within the
ring just mentioned. '
Upon the front of the plate F an adjust:

ner, viz: In the outer face of said plate an
annular dovetailed groove f isformed, and in

the same a correspondingly-shaped nut (the

groove being of dovetail form in cross-section,
and the nut also of such form in cross-section)

g is adapted to loosely slide (except when

locked to proper place by a set-screw ) in
changing what. is commonly known as the
“combination.” An enlargement orrecess g’,
cut inwardly through the outer face of said
plate into and corresponding in depth to
groove f, permits the placement of nut g in
the groove and its withdrawal therefrom,
should this latter operation at any time be
necessary, said recess or enlargement being
of sufficient size to permit the nut to be so
placed and displaced. (See Fig. 7.) Said
nut g is threaded as nuts usually are, and
the serew % is adapted to be passed through
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.able dial e is mounted in the following man- -
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an aperture 50 in the dial e and engage the

nut, and thereby lock the said dial adjustably
to the plate F, s0 that its position with re-
spect to the tumblers of the lock may be va-
ried for the purpose just above mentioned.
Said dial has a certral circular opening 51
for the purpose of permitting the base of the
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lock-handle H to be rigidly mounted and se-
cured directly upon the outer face of plate
F, which is done, and said loek-handle is so
mounted and secured, and thereupon forms
what is termed in ordinary permutation-locks
a “knob” for the purpose of manipulating
the tumblers of such locks; but in the pres-
ent case said handle not only serves in the
capacity of a knob, but it is also made use of
(by turning at proper time) to retract the
bolt of the permutation-lock, as will now be
described.

Upon the outer face of door B (see Fig.
4) are mounted the lock-bolt ¢ and a series of
tumblers m, which latter are of the ordinary
form, having a peripheral notch or recess 71,
with the exception that they are made of
larger size than usual, they having, in addi-
tion to their usual function, to act as connec-
tions between the handle and the lock-bolt to
retract the latter against the force of a com-
paratively powerful spring, as in this lock
niechanism the tumbler and bolt works are
very compact and are one piece of mechan-
ism. Said series of tumblers are mounted
upon a screw or pintle 53, which is screwed
into the outer face of the door, and said lock-
bolt being located between the innermost

.tumbler of the series and said face of the

door. The outermost tumbler has a pair of
pins or projections 16 located upon its outer
surface in diametrically opposite positions,
(but there may be only one pin,) and the plate
I’ is provided with correspondingly-located
holes 17, into which these pins project when
the plate is in proper position, thereby coup-
ling said plate removably to the outermost
tumbler before mentioned and enabling the
entire series of tumblers to be manipulated
by the handle H. A hooked dog 40 has a

“ hook at one end for engaging the tumblers,
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and. is pivoted at the opposite end to the bolt
i at 41, so that by the rotation of the handle
H first one way and then the other in the
well-known manner the hooked dog will ulti-
mately engage the notch of each tumbler of
the series and permit the retraction of the
bolt by a further rotation of said handle, as
will be further explained. .

A suitablespring 59 is secured to the outer
face of the door by means of astud orbrack-
et-piece 60, fixed thereon,so as toexert press-
ure upon the hooked end of dog 40 and nor-

. mally (and at all times, for that matter) hold

the same in engagement with the outer periph-
ery of the series of tumblers. This dogmay
therefore be termed a “spring-pressed ” dog
or hook.

In the inner face, but at only one side, of
the ring D is a guiding groove or slot 10 for
the free outer end of the bolt ¢, and in which
the same rests at all times, and upon or in the
corresponding face of ring E, but extending
only a portion of the distance across such
face, I provide two recesses to be engaged by
the bolt when the same is shot out. The
first of these recesses 12, I may term the

418,619

“day” recess, into which the bolt automati-
cally shoots during the operation of locking
the safe temporarily during business hours.
As is well known, safes have often to be so
locked, so that it may be conveniently and
speedily opened by merely manipulating the
permutation devices before referred to, while
the second recess 13 is provided for the pur-
pose of permanently locking the safe after
business hours are over, and which recess I
therefore term the permanent or “time” re-
cess. It should be stated here that by thus
providing and combining these recesses it
will not be necessary to screw the door into
the safe-body so far and so firmly when
simply locking up for a few hours or a com-
paratively short period of time as is neces-
sary for the more secure “burglar-proof”
locking operation usually gone through with
after business hours, when the door isscrewed
very firmly into place and secured by the
bolt ¢ engaging the recess 13, and also se-
cured by the time-lock mechanism at the
inner end of the door, as in this manner the
safe may be doubly locked. By thus lightly
serewing the door to place it may be the more
easily and quickly unserewed, while by thus
firmly screwing the same into position much
greater security is effected, as the joints are
made proof against the insertion therein of
liquid or other forms of explosives.

A spring 14, of flat orother suitable form, is
secured to the inner end of bolt %, so as to
bear against two lugs located on the door
and normally urge the said bolt outward and
hold thesame in engagementwith oneoreither
of the locking-recesses above referred to.
Said bolt is sufficiently long when shot out
to pass beyond the outer periphery of ring D
and engage said recesses. The pressure. of
the spring 14 is exerted to press the bolt out-
wardly, and thus couple the rings D and E
(and of course the door) firmly together when
the safe is locked, as will be readily seen.
The outer periphery, or rather the flange d
of ring D, is in the form of a segmental gear-
wheel—that is, it is provided with a seriesof
teeth or is toothed upon a portion of its outer
periphery, the teeth being indicated by the
number 18.

In mentioning the teeth or flange d herein-
after I shall refer to the same as ring D, as
the said flange is really a part of said ring.

A toothed pinion 21 is rigidly mounted
upon a short shaft 19, and this in turn is
journaled in a bearing-box 20, bolted to one
edge of ring E at the side of the same which is
opposite the crane-hinge, so that the teeth of
said pinion will mesh with the teeth of said
segmental gear, forming a portion of the
inner ring D. The teeth of ring D are not
cut entirely around its periphery, and the
particular points at which they beginand end
are predetermined to accord with the rela-
tive position of the point in the revolution of
the door at which the threads of the same will
begin to engage the threads of the safe-body
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_ The. beginning and ending of the screwing.
operation being predetermined, it will be seen )

418,619

and with the particular. point at which the
bolt ¢ will shoot into the time recess 13.

that it is impossible for the recess ‘o slip by
the bolt—an inconvenience now experienced
by users of screw-door safes, Thus it will

~be seen that a co-operation or combination

10
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clearly exists between this door-rotatin g gear
and the bolt-operating mechanism.
Heretofore, as is well known in this ¢lass
of safes, considerable difficulty has been ex-
perienced in endeavoring to make the threads
“start” or engage each other, and much time
waslost in some cases, or else the threads were
often disfigured by hasty action on the part of
the operator. To overcomethese difficaltiesis
the objectof myimproved gearing, and I find
that after several months’ use, by placing
numbers upon the market and giving them a
thorough test at the hands of ordinary oper-

. -ators; as'I have done, such  object has been
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achieved in a verysatisfactory and comiend-
able manner by this gearing.. A blank space

18 left in the outer edge of the ring D, begin-

ning at sueh a predetermined point (when
the door is closed, as in Fig. 1) that the teeth of
pinion 21 will abutagainst a stop or shoulder
26 (which is preferably formed by omitting
the teeth, as above stated, but which may be
provided in any known panner) and be firmly
stopped and held from further rotation in the

* direction indicated by the arrow, and thereby
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hold the door at just the proper point in its
rotation as will bring the starting-points 29
of: the threads on the door and on  the safe-
body in proper relative position to engage each
otherquickly, which they will then do upon the
rotation of the door in an opposite or proper
direction. In Figs. 1 and 2 the dotted lines
Yy ¢ and 2z z indicate the relative location of
these particular points. Itisself-evident that
without this construction the difficulty before

- referred to will be experienced by the operator

in bringingand holdingthese particular points
into the properrelative positions,and that by
such construction all such difficulties may be
eiféctually avoided, particularly so in the case
of safes havinglarge and unwieldy doors with
the usual form of cross-handle, such as is
showrr in ‘my patent named at the beginning
of this specification. Further, such construc-
tion avoids all possibility of marring or bruis-
ing the threads of the door and safe, as has
heretofore often. occurred in endeavoring to
start the door in its spiral forward movement
into the safe-body without first carefully and
quite laboriously determining the exact start-
ing-point, all of which is well known to users
of this class of. safes. . :

My door-gearing is further provided with a
removable hand-erank 23; constructed as fol-

“lows: The outer end of shaft 19 is made into

65

a socket - piece, and .a squared socket 22 is
therein formed for the loose reception of a cor-
respondingly-squared shank 24 of the hand-
crank, and which latter is adapted to be in-

'

. storage, &c.

8

serted in said socket when the door is to be
rotated and removed therefrom when such op-
eration has been completed, thus removing a
congiderable projection from the front of the
safe, and also improving its finished and at-
tractive  appearance, facilitating shipment,
A stop 90 is also formed in the
ring D,as above mentioned, (by omitting the
teeth,) which is to be engaged by the pinion 21

70
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when the point in the rotation of the door at

which the bolt7shoots into the time-recess 13

is reached. Itwill thus be observed and noted

that I provide a door having an unbroken
front plate that is devoid of passages for Spin-
dles, &e., that the door has an outwardly-
open. recess or- chamber upon its outer face,

that a permutation-lock and locking-bolt are

located in such recess or chamber upon

" the exterior of the door, that this lock and

locking-bolt revolve with the door as the same

'is rotated, bt that the lock-handle and tum-

- blers rotate independently of thé door dur-

' ing the manipulation of- the- tumblers, as in

unlocking the safe and locking it. The dial

- The door is, however, only partially revolu-

ble, as will be seen, as by use of the double

- with the safe-body is made possible with only

about three-fourths of a revolution of the
door. The advantages of such construction
are facility of connection and disconnection,

| compactness, the parts being arranged very
- close together, and therefore they occupy a
comparatively small amount of room in a

vault or other location, and, lastly, as near
absolute burglar-proofness as can be approxi-
mated, the same being evidenced by the fact
that it has been found impossible to open the
safe in the shops when inadvertently locked
without the exercise of a vast amount of
manual labor and the almost total disfigure-
ment of the safe.

The time-lock 30, which may be of any

usual construction, is secured upon the inner

end of the door B, so that its dogging device 31
may engage a suitable shoulder or stop of the
safe-body in the manner heretofore and at
present employed by me.

The operation is as follows: The combina-
tion of the permutation-lock having first
been ascertained, (it may be in the shops,)

8o
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| of the lock is revoluble with the lock han- -
' dle and tumblers, while the pointer or mark
96 is fixed or non-revoluble with the ring D.

- threads provided by me the screw-connection

100
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and the dial-e havingbeen properly adjusted -

upon the plate F by means of the set-screw
h, the operator first sees that the time-lock
30is properly adjusted and in order. Then he
turns the hand-crank in the direction indi-
cated by the arrow in Fig. 1 until the teeth of
the pinion are abutted by the stop 26, when
he will find that the said crank can be re-
volved no fartherin that direction. The door
should now be swung toward the closing posi-
tion, {or it may have been so swung before
the first operation,) and it will now stand and
be held in proper relative position to be
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quickly serewed into connection with the
safe-body. Then, in order to serew the door
into the safe-body, the direction in whichthe
crank was turned is to be reversed and - the
same revolved a few times until the bolt 7
shoots into the first recess 12 in ring E, un-
less it is desired to lock the safe more se-
curely or for a predetermined length of time
by means of both permutation and time
locks. If so, the first recess 12 reached by the
bolt 7 is passed by by holding the bolt back
against the power of spring 14, which is ac-
complished by means of handle II and its
connections before described, and as the
movement of the door continues the bolt
will reach and shoot automatically into the
second or time recess 13, when, lastly, the
said lock-handle should be turned a number
of times tothe right or left (according to the
number of tumblers in the series used) for
the purpose of disturbing the alignment of
thenotchesin sajd tumblers, when thehooked
dog 40 will rest upon the peripheries of the
tumblers, and they (the tumblers) may then
be turned an innumerable number of times
by a person unfamiliar with the combina-
tion without retracting the locking-bolt 7, as
will e readily understood. The operation of
the time-lock is so well understood that it
need not be referred to further. . In opening
the safe, after the time-lock has withdrawn
its dogging device, (or it may be the time-
lock has been adjusted for inoperativeness,)
the lock-handle T is manipulated by first
turning in-onedirection andthen in the other
until the series of tumblers have been brought
into proper relative position to permit the re-
traction of bolt <. Thensaid boltis retracted,
as before stated, and the square shank 24 of
crank 23 is replaced in engagement with
socket 22 of shaft 19, (if it has been pre-
viously removed,) and then said crank is to
be turned in the direction of the arrow until
the doorisserewed out of the safe-body, when
it may be at once swung open and around
upon the pivots ¢. Thus it will be seen that
my permutation mechanism is located wholly
upon the outside of the door, rendering en-
tirely unnecessary any opening whatever
through the same, said mechanism being com-
pletely located within the chamber or recess
formed by the ring D upon the outer surface
of the door.

The lock-handle II is made quite short and
light in contradistinetion to the handle shown
in my patent before referred to and to all
such large and unwieldy handles as are used
for the purpose of turning screw-doors, my
handle here shown being used solely for the
purpose of manipulating the tumblers and
bolt of the permutation-lock. In fact, the
handle H cannot possibly be used to revolve
the door, because of its peculiar connection
with the door. It is simply a lock-handle
having no connection with the door, which
could be used to revolve or rotate the latter.

It should be evident that the above-de-

418,619

seribed door-gearing and lock mechanism are
so combined and adapted to co-operate that
the operations of closing, opening, locking,
and unlocking the door and the safe by both
permutation and timelocks are rendered very
convenient and precise.

I am aware that a pinion and. gear have
been heretofore applied to a safe-door forthe
purpose of sliding a certain form of door on

70
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and off the body of a safe, alsotoslide anon- - -

rotative door on and off the body of a rect-
angular safe, such construction being shown
in the United States Patent-No. 391,041; but
in such construction the gear-wheel in. the
first-mentioned case is not mounted upon the
door, but is in the form of a “sliding toothed
ring,” embracing and being mounted directly
upon the body of the safe in rear of the
door and slides thereon as the door is serewed
on and off, which is apparently a very differ-
ent arrangement from that illustrated in the
annexed drawings and elaimed by me.

It has been explained that my gear-wheel
is in the form of a flanged ring D, forming a
portion of the outer surface of the door and
being mounted ' directly thereon and having
no “sliding” connection whatever with the
safe-body. In the second case (also Patent
No. 391,041) the door there shown is non-rota-
tive, being hinged by an ordinary hinge to
one side of the body gf the safe, and a “jack-
serew” gearing is made use of for “jacking”
the door out of sliding connection with the
safe. The door proper does not revolve, and
therefore the construction may readily be
distingunished from that which I show and
claim, and which is an improved screw-door
constructed to be revolved bodily during the
operation of connection and disconnection
with the safe-body. The differences are so
apparent that further comment upon them is
thought to be unnecessary and will not be
made.

I am Turther aware of United States Patent
No. 183,142, the same showing a pinion and
gear that is mounted upon the outer face of
a screwless door for the simple purpose of
actuating bolt-work and permutation mech-
anism, which is all mounted upon the inner
end of said door; but in this patent the door
is devoid of screw-threads and must be re-
volved bodily simply to operate the lock and
bolt-work, the ecrane-hinge being also located
upon theinterior of the safe. Such construc-
tion is necessarily different from that herein
described by me, as are also its operation and
the results produced by such operation. Its
door is entirely devoid of a serew-fastening,
and therefore cannot well be termed a “screw-
door.” Ttisdevoidof the lock chamber or re-
cess upon its outer surface and of many other
improvements herein embodied and shown
by me, as should be clearly apparent.

I make no claim to the construction ex-
hibited in the above patents, or to other prior
devices which are known to the public at
large; but,on the other liand, I do not desire
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to limit myself to the exact details of the
locking mechanism which I here show, as it
is obvious that many small changes, such as
would - suggest themselves to a mechanic

skilled in the art, may be made without de- |

parting from the legitimate scope of my in-
vention. For instance, the particular rela-

" tive location of the blank space on the flange
~ *d of the ring D and the recess or recesses in
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the non-revoluble ring E for the reception of
the lock-bolt may be changed, as may also
the relative position of said blank space and
the starting-points of the threads on the door
and safe-body: o

Having thus deseribed my invention, what
I claim is— : ,

1. The serew-door of a safe constructed
with a screw-thread upon its inner end for
engaging a corresponding thread upon the
safe-body, a permutation-lock located upon
the front face of said door, and a gear-wheel
having a portion of its teeth omitted for lim-
iting the rotative movement of the door, and
a pinion for operating said gear-wheel, sub-
stantially as hereinbefore specified.

2. The screw-door of a safe having a double
screw-thread o upon its inner end for engag-
ing a like thread upon the safe-body, in com-
bination with the ring D, fixed upon the outer
face of said door so as to form a lock-receiv-
ing recess thereon, and said ring provided
with gear-teeth upon'its outer periphery and
2 stop, and having a ‘bolt-guiding slot 10
formed at a predetermined pointin one.edge,
an outer,non-rotative ring E, which embraces
and supports the inner'ring and to which the
hinge is applied, a pinion 21, mounted upon
said outer ring, so that its teeth will mesh

with the teeth of said inner ring, and said

outer ring having a locking-recess 12, for re-
ception of the bolt of the lock, a lock having
a bolt and mounted in the recess upon the
outer face of the door, so that its bolt may
engage said locking-recess in.the outer ring,
and means, substantially as described, for
shooting and retracting the bolt of the lock.

3. The screw-door of a safe having suit-
able screw-threads upon its inner end, in com-
bination with means for imparting a partial
or rocking movement thereto—such as a pin-
ion and gear-wheel having a stop, as herein
described—a ring D, fixed upon the outer face
of said door, so as to form a portion thereof,
and having a bolt-guiding slot formed therein
at a predetermined- point, another ring hav-
ing a locking-recess for the reception of said
bolt and locking the door against rotative
movement when the same is to be so locked
for a temporary purpose, and said last-named
ring having an additional or second recess,
into which the bolt of the lock is to be shot
after the door has been rotated to the limit
of its inward movement, a lock having a bolt;
and means, substantially as described, for
shooting and retracting the bolt of the lock.

4. The screw-door of a safe having a screw

| or pintle centrally mounted upon its outer

face and a series of permutation-disks or
tumblers journaled to rotate upon thisscrew
or- pintle, in. combination with a spring-
pressed dog and a handle for manipulating
these tumblers and bolt, substantially as here-
inbefore specified. ,

5. The screw-door of a safe having a screw
or pintle 53, centrally mounted upon its outer
face, and a series of circular tumblers m,
journaled on this pintle, in combination with
a lock-bolt 4, also mounted on the outer face
of said door between said series of tumblers
and said outer door-face, a spring 14, which
normally urges said lock-bolt toward alocked
position, a spring-pressed dog which has a
hook at one end and is pivofed at its opposite
end to said lock-bolt, a dial-carrying plate or
disk I, loosely mounted to be-revolved with
said series-of tumblers, a dial mounted on
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this disk, and a handle H, also mounted

thereon and revoluble therewith, substan-
tially as hereinbefore specified.

6. The.adjustable dial having a serew-hole
therethrough, in combination with a dial-car-
rying plate having an annular dovetail groove

in its face, a threaded nut having its body.

correspondingly shaped in cross-section to
the cross-section of the groove in said dial-
carrying plate and adapted for circular ad-
justment in said groove, and a screw for en-
gaging the hole in the dial and locking the
nut,dial, and plate in the desired relative ad-
justment, substantially as hereinbefore speci-
fied. _ ,

7. The serew-door of a safe having a per-
mutation-lock comprising a series of circular
tumblers and a locking-bolt centrally mount-
ed upon its outer face, a dial-carrying plate

_F, mounted upon the outermost of the series

of tumblers and having removable conneection
therewith, a dial' adjustably mounted upon
the outer face of this plate, and a lock-han-
dle rigidly mounted upon the same plate, sub-
stantially as hereinbefore specified.

8. In a safe of the class described, a screw-
door adapted to be revolved by means of

gearing mounted thereon, in combination with -
a fixed bracket or journal-box 20, mounted

upon the edge of ring E, carrying a crank-
shaft 19 and pinion 21, said shaft having a
rectangular socket 22, and a hand-crank 23,
having a rectangular shank 24, adapted for
removable engagement with the socket of
said crank-shaft, substantially as hereinbe-
fore specified.

" Intestimony whereof T affix mysignature in
presence of two witnesses.

PHINEAS F. KING.

Witnesses: ,
" 'WiILLIAM MOSLER,
J. C. HiGDoN.
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