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'iio all whom it maf, Y CONCErmn.

Be 1t known that I, HENRY DE‘vIING HIB-
BARD, a citizen of the Umted States, residing

in Plamﬁeld inthe county of Union a,nd State

LO
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of New Jersey, have invented certain newand

useful Improvements in Locking Mechanism

for Safes or Va,ults of Whlch the followmn‘ IS
‘a specification. -
Thisinvention relates to loekm o mechanism
forthe doors of %a,fes vaults, or stronﬂ‘ boxes;
and one objeect of the ‘mventmn is to prowde'
improved bolt mechanism effective to draw

the door to its seat with gr eat force and to se-
curely lock it in its closed position.

A further object of the invention is to pro-

vide door-locking means comprising bolts

‘and improved actuating means therefor, one

- conpected with the OLher in such manner thab

_- 20

should such actuating means be subjeected:
to violence it will be Lwtomatlcallv detached
from the bolts without affecting the locl{mﬂ*

. position thereof.

_-25
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view thereof, ta,ken in line a a, Fig. 1.
'3 1s an enlarﬂ‘ed partly-sectmna,l view of - the *

A further object of the invention is to pro-

vide door-locking bolts and improved actuat-

ing means therefor so organized as to 1mpa,1t
to. bald bolts a toggle motion.

In the dmwmﬂ*s aeeompanymﬂ' and for'm-

iug part of 13}11% specification, Flgme 1l isa
front view of one form of safe, showing the

door closed. = Fig. 2 is a vertical SBCBIOI];:LI
Hig.

- door with the bolt mechanism removed, and

35

- Fig. 4is an enlarged view ot Lhe door bolt

mechamsm o
Similar characters of refer ence indicate cor-

N responding partsin the different ﬁwures of the

- 40

45

- drawings.

As a pretdce to a fur thel descmptlon of the
present improvement it is to be understood

that this improved locking mechanism may
“be used in connection w113h various forms of

safes, vaults, or strong boxes. Inthe present

'mstanee however, 1’5 I1s shown in connection

with a safe- -body. a,nd door of a construction

“similar to that shown in' my eontemporane-
~ously-pending application, Serial No. 679,976,

filed May 7, 1898, of which the present apph-

-'mtlon s a d1v1310n Tlns safe-body 2, show

as an angular integral stracture, may be

it is preferably formed of mdnwa,nese steel

50

formed of : any suitable metal; butin practice

and is provided with a doorwayd in the pres-

ent instance shown as circular, the jamb 4 of
which may, if desired, be elongated in the
manner similar to thatshown in said contem-
poraneously-pending application and is pro-
vided with bolt-receiving means, shown here-
In as a recess or opening, such as an annular

groove 5, in the rear of which a step or offset

6 1s formed. Instead of a continuous groove
it will be obvious that in practice edch bolt;

‘may project into an independent opemn |
This groove has its outer or front face 5 bev—

eled f0r the purpose of engaging with the
beveled front faces 20’ of | the bolts, thereby
to draw the door to its seat.

55
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The door 7, shown as circular, , nay be sup-

ported in any suitable lIchIll]el——&S for in-

stance, by a crane-hinge shown and debcllbed |
| ina divisional apphedbmn of said original ap-

plication abovereferred to, Serial No 16,250,
filed May 11, 1900,

consisting of a body 9, and’ an annular ﬂmlu'e
10. This flange is pmv1ded with a series of

This door compmses in
“the pxefeued form thereof, a main portion 8,

75

bolt apertures or openings 12, communicat-

ing when the door is in its closed position
with the annular bolt-receiving groove 5 in

‘the jamb, and which bolt apertures or open-

ings are shown tapered toward the periphery
of the door for the purpose hereinafter speci-
fied. The door-flange is also provided with

30

an offset or step 6/, dddpted to register with '

the step or offset 6 in the jamb, and conse-
quently located in the rear of said bolt-aper-
tures. From the above it will be seen that

.the bolt-openings are located intermediate

the offset or step 6’ and the body 9 of the
door,whereby the possibility of foreing nitro-

QO

u*lvcelm into the joint around the door suffi- -

'.01ently far back to reach the step is pre-

vented, while at the same time should any
mmonlyceun be forced into the joint it will
pass through the bolt-openings into the inte-

rior of the bafe or be received in the bolt-re-

celving groove in the jamb, where the firing

| thereof would be 1mpracticable if not impos-

95
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31ble suchgrooveand bolt—apemncrthus form- | this swmﬂ'mg movement of the bolts Wlth 4

ing a protectmn for the step or offset of the
door and jamb.

The door is provided Wlth a back plate 19, .
secured to the inner face of the flange 10

thereof by suitable bolts or other fastening'

means, which project into soft-metal dove-
tail inserts 16, located in said flange.
inserts may be placed in position in the mold,
so that the metal during the casting of the
door may be poured around it. By this or-
ganization it will be readily seen that the
door may be formed of hard, tough, unma-
chinable metal, while the baek plate may be

formed of any s'uitable material, it being se-
cured to the door by the means just de-

seribed in an efficient and rigid manner, even
though the metal of the door be so hard that
it 1s not capable of being worked by cutting
or boring tools. |

‘The lockmn' bolts 20 in the prebenb in-
stance are plowded with reduced inner ends

. 21 for connection with a suitable actuator,

25

shown herein as a rocking device, such as a
plate 22, the periphery 23 of which is formed

as a worm-wheel, either provided with teeth

~around 1its entlre periphery or around a por-

3©

tion thereof. This actuator is journaled on
a projection or stud 24 of the back plate 15,
being maintained in position by a suitable

_wa,bhel 25 and screw 26, and is connected
-with the inner end of each of the bolts by a
suitable pin 27, which in practice is head-

less, whereby should nitroglycerin be worked
into the interior of the door and fired, and
the back plate thereby forced inwardly to-

- ward the interior of the safe,it would earry

40
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‘in their locking positions.

detach itself from the bolts without interfer-
ing with the positions thereof.
Formed on the body 9 of the door, eentmlly

thereof, is a projection or boss 30 against

which the inner ends of the holts abut when
This prevents
thelr withdraWal except in the proper man-

~ner, since by the organization just described

in order to project or withdraw the bolts 1t 1s

. ‘not only necessary that they be shifted radi-

ally, but that they also be swung laterally,

this swinging of the bolts laterally being per-

- mitted by the ‘rapered formation of the bolt-
-apertures in the door-flange.

sion of this centrally- loca;ted boss or member

30 the inner ends of the bolts when in their
locking positions are properly backed, there-

by' guarding against any possibility of mov-
ing thé bolts 111wa,rd by any force sarrepti-
tlously applied, the swinging movement of

~ ‘the inner end of each bolt, due to the circular

60

path traversed by 1ts connectmg-pm 27, giv-
- ing, in effect, a tog

gle - joint motion 1;0 the

. bolts, and consequently increased power for
s eﬁectwely forcing out and withdrawing the

~ bolts by facilitating their movement on the

adjacent surfaces of the jamb. The flared

‘These

By the provi-

662,435

small size of such aperture.

The fact that the locking- bolts must be
swung or shifted 1atemlly to effect the un-
locking thereof in view of the breadth of their
outer ends and the great friction offered by

the strong pressure of such pomts to resist

culties of

such movement increases the diffi

effecting such motion and opemnﬂ' the safe

by violence.

The interior of the annular o*roove 51in the
jamb needs only to be ﬁmshed on one face—
namely, the outer face. The locking-bolts,
which may be of any ordinary high steel are
each fitted to the aperturein the door- ﬂanﬂ'e
in which it is to work, and after the door is
hung the bearmn'-surfa,ces of the bolts where

they “touch the sides of the groovein the jamb

are carefully fitted, so as to get a good con-
tact over the whole beauuﬂ‘-surmces Each
of these bolts has its front face 20’ beveled or
inclined, whereby when such beveled faces
engage w1th the beveled outer face 5 of the
Jamb OTOOVE OF TeCess the d001 will be drawn
twhtly to its seat.

The apertures or bolt- -.openings 12 in the
door-flange are cast with allowance added to

the bearmmmnfa;oes for finishing, which is

done when manganese steel is used by grind-

ing and which ﬁ‘llﬂdlnﬂ‘ is reduced by provid-

ingar elatively narrow raised surtace 31 on the

inner face of each bolt-aperture and two cor-

responding raised surfaces 32 and 53, one, as

32, on the opposite or outer face of the aper-

ture and the other on the door-body in line
with snch aperture. Sufficient bearing is af-

forded by these raised surfaces to give and
| maintain the required close fit of the bolts
under all the strains to which the parts can
‘be subjected by any ordinary violence, while

the amount of material to be removed by the
grinding is materially less than would be re-
quired if the bearing were over the whole ad-
jacent surface.

- ¥rom the foregoing it Wlll be seen that if
the back plate 15 of the door be forced in-
wardly toward the center of the safe by an

-explosion within the door or by other violence

it will carry with it the screw and washer,
and consequently the oscillating actuator or
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plate and the several pins which readily dis-

engage themselves from the bolts, while leav-
ing the bolts in their locking pOSlBlOHS with

'the rear ends thereof abutting against the

boss in some respects more ef eetually than
before, so that the surreptitious opening of
the safe is prevented.

- By forming the door ehannel shaped in
CroSSs- sectlonalonﬂ‘ bearing-joint between the

door and safe- body isprovided. This admits
of thestrainson the locking-bolts being taken

120
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from them directly by the metal w1th0ut be-

ing tmnsmltted throuﬂ*h the bolts or other

parts

To rock the a,etuator 22, a worm-shatt 35,

“or tapered form of the bolt-apertures permit | having-a worm 36 in mesh with the teeth of

I3C
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such actuator, is supported in suitable bear-
ings. Loosely mounted on this worm-shaft

. 1s a bevel-gear 37, the hub of which is con-

structed to form one member 38 of a cluteh.
Splined to this worm-shaft for rotation there-
with is the other member 39 of this cluteh,

it being provided with an annular groove or

collar 40 for the reception of a lever or con-
nector 41, the opposite end of which is piv-

oted toa 1e=ve1 or connector 42 in engagement, |

with asuitable combination-lock,(n ot shown )
which lock may be inelosed in a suitable cas-
ing 43. The spindle 44 of this lock projects

- through the door to be manipulated in the
L5
. dle 44 the cluteh member 39 will be shifted
. longitudinally of the shaft to engage or dis-
- engage 1ts companion c¢lutch member, where-
by when such clutch members are in engage-
ment the worm-shaft may be rotated by suit-

usual manner.  On the turning of this spin-

- able means provided for this purpose, which

1n the present instance comprises a bevel-

gear 45, carried on the inner end of a spindle

46 pmgectmfr through the door, the outer
end of which is formed_ for the receptwn of a
suitable crank. DBy this organization it will

- be seen that when the clutch members are
. outof engagement the tarning of the spindle
- 46 by 1ts crank will merelyrotate the loosely-

30
- .menttotheworm; but when such cluteh mem-

40
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- ‘door and pivotally attached to the inner ends
- of said bolts to laterally move them and there-
- by force them outward with a toggle action;
“a device rigid or integral with said door a,nd'

1nmvention.

mounted bevel-gear without imparting move-

bers are in mesh the turning of the spindle
46 will rotate the worm-shaft, and thereby the
rocking actuator, to shift the bolts.

In Londusmn it is to be understood that
modifications may be made in the various
parts without departing from the scope of the
For instance, there may be any
number of locking-bolts, while other means
than clutch mechanism may be used to con-

trol the operation of the rocking plate, or
_other connections may be used between the
- combination-lock and the cluteh members, or

the soft-metal inserts be secured in position

'_11:1 other ways thaun that described.

I claim as my invention—

1. A safe-door having diverging bolts each.
with a shﬂ‘htly-mchned bearing-face adapted

to engage a suitable recess in a safe-body;
mekmﬂ* plate adapted when subjected to VIO-
lence to move inwardly independently oi the

against WhIGh the inner ends of said bolts

- abut when in their locking position thereby
- to prevent the improper withdrawal of the

6o

 bolts on the detachment of said rocking plate
by violence; and a worm and connections for
operating said rocking plate, substantmlly as |

dE‘bG ribed.

The eombmatmn mth 2 Safe or vaulg

'body and with a door therefor, of locking-

bolts for said door; a device for shlftmﬂ' bald

bolts and having deta,chable conn ectlon with
~each of said bolts whereby when said device

flange, said flange having an o

3

| is subjected to violence it will automatma,lly

be detached therefrom without affecting the
position of said bolts; a device 11’.11:6'3‘1&1 or

rigid with said door and against whlch the in-
ner ends of said bolts abut when in their lock-

ing positions thereby to prevent the improper
withdrawal of said bolts on the detachment
of said device by violence; and means for 0p-
erating said device.

3. Fhe combination, with a safe or vault
body, and with a door therefor comprising a
body and a rearwardly-extending flange lo-

cated in position to form a continuation of the
edge of sald body, of a back plate secured to

sald flange; aseries of swinging,radially-shift-

able bolts for said door; means embodying an

actuator supported by sald back plate for
shifting said bolts, said actnator having piv-

70
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otal, but detachable connection with each of

said bolts whereby when subjected to violence

it will be automatically separated therefrom

without affecting the posUamn of the bolts.
4. The combmatwn with a safe or vault

body, and with a door therefor comprising a

body and a rearwardly-extending flange lo-
cated to form a continuation of the edge of

sald body, of a back plate secured to said

flange; a series of bolts for the door; a rock-

ing device sapported by said back plate and

provided with worm - teeth and defachably

connected with said bolts whereby when it is
‘subjected to violence it will be automatically

separated from the bolts without affecting the

QO

95
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position thereof; a worm in connection with

sald rocking devicefor shifting the same; and
means for Opemtmﬂ* said worm.

5. An integral safe-door channel-shaped in
cross-section having a centrally-located boss

integral therewith in combination with bolts

working through apertures in the flange of

said door and abutting against said boss when
in their locked position; and meansforactuat-

1ng said holts.

105
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6 A safe-door comprising a body and a

fset and a plu-
rality of bolt-apertures 1003,136(1 intermediate
sald offset and the body of the door, in com-

bination with bolts working in said apert;m'es_;

and means for actuating said bolts.

115

7. A safe-door comprising a body and a

fange, said flange having an offset and a series

of tapered openings located intermediate said
offset and the body of the door, in combina-

and means for aCtlldtlﬂD‘ sald bolts.
8. A safe-door comprising a body and a

flange, said flange having a step, and a plu-

rality of bolt--openin oS intﬂrmediate sald step
and said body; a centrally-located boss rigid
or integral with said door; and locking mech-
anism embodying a plurality of bolts working
in sald openings and adapted when in their
locked position to have their inner ends abut
against said boss. | |

9. The combination of a safe or vault body,

having a doorway, the jamb of which is pro-

| vided with bolt-receiving means and in the

120
tion with bolts working in said apertures;

125
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- bolt-openings intermediate said step and door-

20

rear of said bolt-receiving means with an off-
set or step; a door comprising a body and a
flange, said flange having an oifset or step
registering with the offset orstep of said jamb,
and also having a series of bolt-openings in-
termediate sald step and door-body, a series
of bolts working in said openings; and means

for actuating said bolts.

- 10. The combination of a safe orvault body

ha,vmﬂ‘ a doorway, the jamb of which is pro-

vided With bolt-receiving means, and in the

rear of said bolt-receiving means with a step;
‘a door comprising a body and a flange, said |
- flange having a step registering with the step

of saad ;]a,mb and also ha,vmg a plurality of

body; a centrally-located member rigid orin-

tegral with said door-body; a pluraht3 of bolts
working insaid openings; and means for actu-
ating said bolts, and comprising an actuator
_h:,a,ving detachable connection with said bolts

whereby when it is subjected to violence it

- will be automatically separated therefrom.

30

11. The combination of a safe or vault body
having a doorway, the jamb of which is pro-
vided Wlth bolt-receiving means, and in the

rear of said belt—reeewmw means with a ste p;

a door comprising a body and a flange, said
flange having a step registering with the step

‘of said Jamb and elso havmg a plurality of

bolt-openingsin termediate said step and door-
body; a centrally - located member integral

withsaid door-body; a plurality of bolts work-

- 1ng in said openings; a rocking actuator hav-

35

ing connection with each of scud bolts; and

means for actuating said actuator.

40

43

- centra,lly-loceted member on said door-body;

12. The combmatmn of a safe or vault body

having a deorway, the jamb of which is pro-
vided wu;h a bolt-receiving opening, and in

the rear of said bolt-receiving opening with

an -offset or step; a door comprising a body

and a ﬂenn'e, sald flange having an offset or
step registering with the offset or step of said
jamb, and also having a series of bolt-open—
ings intermediate s.;ud step and door-body; a

a series of bolts working in said openings; a

rocking plate having teeth on its perlphery'

and pivotally cenneeted with each of said
bolts; a worm in operative connection with
sald roekmg plate; and means for actuating
sald worm.

13. A burﬂ'lar -proot -sate or Vdﬂlb compris-

- ing a body and a door, said door having a

55
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series of locking-bolts loea,ted to be pro] eeted
in different dnectmns from the door into the

jamb of said body; a worm-wheel rocking |

member - pivoted directly to each of said
bolts; a worm In mesh with said rocking
member and means for eetuatmw bald worm

~ thereby 130 actuate the bolts.

14. A burglar-proof safe comprising a body

and a door, said door comprising a body and-

a flange, and said flange having a series of

bolt-openings; a series of bolts carried on said
- door and working in said openings; a worm-
‘wheel rocking member pivotally connected | ally shiftable bolts working in said openings;

—

carely embedded therein,

662,435

to the inner ends of each of said bolts; a
worm in mesh with the teeth of said roekmg
member; and means for actuating said worm
and thereby the rocking member to aetua,te
the bolts. |

~ 15. A burglar-proof door eomprlsmﬂ'e body
and a ﬂange, said flange forming a continuna-

tion of theedge of said body and having bolt-

openings; a back plate secured to said flan oe;

a series of bolts working in said -ﬂange-.,Open;,

ings; a worm-wheel carried by said back plate
dnd having connection with said bolts; and
means for dcbuemnﬂ' said worm-wheel.

16. A burglar- proof door having a main

rial, such, for instance, as manganese steel,

and a series of inserted pieces of softer ma-

terial, as for instance, iron or low steel, se-
In combination
with a back plate carrying locking mechan-
ism and secured in position by fastening de-
vices engaging said inserted pieces, subetan-
tially as described.

17. Ina burglar-proof sa,fe, a series of lock-
ing-bolts in bhe door located 10 be moved out
a,_nd in, and engaging in a suitable recess in

the jamb, in eombination with mechanism
for causing said bolts to travel not ouly out-

ward but also laterally, and with a part

against which the inner ends of the several

bolts abut when in their outward position,

substantially as described.

18. In a burglar-proof safe, a series of lock-
ing-bolts in the door located t0 be moved out
and in, and each having a broad bearing at
its outer end engaging in a suitable recessin
the jamb, in combination with mechanism
for causing said bolts to travel not only out-
ward but also laterally, and: with a part

against which said inner ends abut when in

their outward - position and with a rocking

plate, and means for rocking said plate there-

by to operate all of said bolte sim ultdneoudy,
substantially as described. |

19. Ina burglar-proof safe, a series ef lock-
ing-bolts in the door 1ocated to be moved out

and in, and each having a broad bearing at

its outer end engaging in a suitable recess in

the Jamb in combmetlon with mechanism

| for causing said bolts to travel not ouly out-

70
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portion of hard, tough, unmachinable mate-

.90
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ward but a,leo 1a,tem11y, and with a part

against which the inner end of the several
bolts abut when in their outward position,
and with a rocking plate, and means for rock-
ing 1t; headless pins connecting sald rock-

I 2¢

ing plate with said bolts, whereby said bolts -

may be operated so long as the mechanism

1s properly worked, but be disengaged from
such bolts and leave them in a locked position

if the back plate is detached by Vlolen c¢e, sib-

{ stantially as described.

20. In a safe, the eombmatmu with a body
having a deorwey, of an mteﬂ*ral door there-

121
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forhaving a reerwerdly-extending_ﬂa,n ge pro-

vided with bolt-openings; bolt mechanism
comprising a plurality of radially and later-




- and means for shifting said bolts radially, |

- and simultaneously with such radial move-
-~ ment, swinging said bolts laterally thereby
- to obtain a toggle action of said bolts.

| 662,435

21. Ina safe, the combination, with a body

“having a doorway, of an integral door there-

for havinga rearwardly-extending flange pro-
vided with flaring bolt-openings; bolt mech-

~ anism comprising a plurality of radially and

laterally shiftable bolts working in said open-
ings; and gear mechanism for shifting said

- bolts radially, and simultaneously with such

It

radialmovement,swingingsaidbolts laterally
. thereby to obtain a toggle action of said bolts.

22, In a safe, the combination of a body

‘having a doorway; a door therefor; a series

- of bolts; a worm-wheel having connection

with-each of said bolts; a worm in engage-

 mentwithsaid worm-wheel; and clutch mech-
20

anism for actuating said worm. .
23. In a safe, the combination of a body

- having a doorway; a door therefor; a seriesof

s

bolts; a worm-wheel having connection with
each of said bolts; a worm in engagement
with said worm-wheel; and clutch mechanism
for actunating said worm, said clutch mechan-

ism having connection with and being con-
trolled by lock mechanism.

24. In a safe, the combination of a body
having adoorway; a door therefor; a series of
bolts for locking said door in said doorway;

- a worm-wheel having connection with each of

. said bolts; a worm-shaft for operating said |
- worm-wheel; a gear loosely mounted on said

worm-shaft and forming one member of a
clutch; a sliding cluteh member mounted on

said worm-shaft; means embodying an inter-

. meshing gear for rotating said worm-shaft;
~and means for sliding said last-mentioned

4.0

45

clutch member into and out of engagement
with said first-mentioned clutech member,

- whereby when it is in engagement therewith

the worm-shaft can be rotated thereby to shift
the bolts. |

25. In a safe, the combination of a body

having a doorway; a door therefor; bolt mech-
anism for locking said door in the doorway;
a rocking actuator connected with said bolts;

3 1

and means for rocking said actuator and em-

bodying clutech mechanism and gear mech-

) anism, one mechanism connected witk and

controiled by a lock mechanism, and the other

B

5 .0

adapted to operate said actuator on the un-

locking of said lock mechanism. . |
26. In a safe, the combination of a body

having a doorway provided with a bolt-re-

ceiving recess in its jamb; a door comprising a
bodyand aflange,said flange having bolt-aper-
tures communicating with the bolt-receiving
recess of the jamb, and said door-body having

‘a centrally-located projection; a back plate

secured to said flange; a worm-wheel sup-
ported by said plate; a series of bolts work-
ing in said bolt-openings and connected with
sald worm-wheel; a worm-shaft having a
worm in mesh with said worm-wheel; a gear
loosely mounted on said shaftand forming one

‘member of acluteh; alongitudinally-shiftable
clutch member also mounted on said shaftand

having connection with lock mechanism; a
gear in mesh with said worm-shaft gear and
having a spindle projecting through the door,
whereby when said elutch members are in op-
erative connection said gears may be oper-
ated to rotate said worm-wheel and thereby
shift the bolts radially and laterally. |
27. In a safe, the ecombination, of a safe-

body having a doorway, the jamb of which

18 provided with a bolt- receiving opening

having a beveled face; a door; a plurality of

bolts, each having a beveled face cobperating
with the beveled face of said bolt-opening;
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means for actuating said bolts, the organiza-

tion being such that the engagement of the
beveled faces of the bolts with the beveled

face of said bolt-opening will draw the door
tightly to its seat; and a stationary device

ner ends of said bolts abut when in their lock-
Ing position thereby to prevent the disen-
gagement of the beveled faces of. said bolts

from the beveled face of said jamb-opening.

| "HENRY DEMING HIBBARD.
Witnesses: | |
- C. A. WEED,
'S, NELSON LYONS.

‘rigid with said door and against which the in-
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