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€0 all whom it may concern: .

Be it known that I, HENRY D. HIBBARD, a
citizen of the United States, residin g in Plain-
lield, in the county of Union and State of New

Jersey, have invented certain new and useful

Improvements in Bolt Mechanism for Safe or

Vault-Doors, of which the following is a speci-

fication.

1'his invention relates to bolt mechanism
for safe or vault doors, one object of the in-
vention being to provide improved bolt mech-

~anism for'such doors.
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vide an improved organization of bolt mech-
anism particularly adapted for oval-shaped
doors. B

in the drawings accompanying and form-

the back plate of such door being partly
broken away more clearly to illustrate the

mechanism. Fig. 2 is a vertical seetional
Fig.
plate detached with
supported .
Kig. 4 is a cross-sectional view
Fig. 5 is a cross- -

view thereof, taken in line @ a, Fig. 1.
3 is a view of the back
this improved bolt mechanism
thereon.
taken in line b b, Fig. 3.
sectional view of the support or bearing for
the loosely-mounted clutech member.

mounted clutch member.

Similar characters of reference indicate cor-

5

responding parts in the di
the drawings. |
One of the objects of the present Invention,

‘erent figures of

as hereinbefore stated, is to provide bolt

mechanism particularly adapted for an oval-
shaped door, and therefore door 2 in the pres-
ent instance is of greater length than breadth
and is shown provided with semicireular ends

- sand parallel sides 4 and is preferably oval in

45

shape, this form being adapted to meet the de-
mand for a door of this general shape which
will not require as much floor-room in which
to swing as a eircular door. This door in the

present instance comprises a body 5, having
forwardly-extending lugs 6 for the reception
of a hinge-pintle and a rearwardly-extend-
ing flange 7, the periphery of which in the
form shown forms a continuation of the pe-

Kig. 6.
18 & perspective view of one of the bolts, and
Fig. 7 is a partly sectional view of said loosely-

'riphery of the body, whereby a continuous

Joint-surface is formed by such flange and
body. To this flange the back plate &, car-
rying the major part of the bolt mechanism,
1s secured. The flange 7 of the door is usu-
ally provided with an offset or step 9, cooper-
ating with a similar step or offset located in
the jamb of the body-doorway. The flange
7 1s provided at intervals around the same
with a series of bolt openings or apertures 10,
each preferably of tapering or flaring forma-

| - | tion obtained by forming one side of each
A further object of the invention is to pro-

opening inclined, whereby lateral movement
of the bolts during their longitudinal or radial
movement is permitted. Each of these bolts
12 1s shown comprising a head 13 and a shank

| 14. The bolt-heads work in the bolt-open-
ing part of this specification, Ficure 1 is a ;’
rear view of this improved bolt mechanism,

ings, while the shanks thereof are provided
with apertures 15 for the reception of pro-

jections or pins carried by means shiftable to

throw the bolts. Thisshiftable meansin the

55
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presentinstance eomprisesaseries of rocking

devices 17, some of which are shown as sec-
tor - shaped members 18, while others are
shown as substan tially semicircular mem-
bers or plates 20,allhaving worm-teeth formed
on their peripheries. Thesemicircular plates

75

20 are shown in the present instance as two

in number and located one adjacent to each

end of the door and mounted on a suitable
hub or projection of the back plate and each

carrylng a plurality of pins or projections 16

(shown herein as four in number) for the re-
ception of the inner ends of four bolts, two
working at the opposite parallel sides of the

30

door and two working at the curved ends of

such door. Intermediate these two sets of
bolts are located the sector-shaped members
18 (shown herein as three in number) and
each mounted upon a suitable hub or Pro-
jection carried by the back plate. Toeach of
these sector-shaped members the inner ends
of a pair of bolts are pivoted, such sector-
shaped member carrying a pair of pins or pro-
jections 16’ for this purpose. It will be un-
derstood, of course, that any desired number
of these sector-shaped and semicircular mem-

bers or plates may be provided, correspond-

Ing in number with the desired number of
sets of bolts to be used. For shifting these

| rocking members a pair of worm-shafts 23

tle
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20
‘splined to the shaft 29 and shiftable into and
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and 94 are mounted in suitable bearings on | 1900, and designated as locking mechanism

the back plate, one of said shafts in the pres-
ent instance carrying three worms 25 in en-
cagement with three of therocking members,
while the othershaft carries a pair of worms
926 in engagement with the other two rocking

members. Each of the worm-shafts is pro-

vided at its inner end with a bevel or miter
cear 27 in mesh with a similarly-formed gear
28, carried by a shaft 29, mounted In stuit-
able bearings 30 on the back plate. On this
shaft 29 is located a loosely-mounted clutch
member 81, having a gear 32, provided with
spirally-formed teeth in mesh with a pinion

33, having similarly-shaped teeth located on -

the inner end of a spindle 34, which projects
to the outer side of the door and by means

of which said looselv-mounted clutech mem-

ber 31 isrotated. Motion is imparted to the
worm-shaft by means of a clutch member 39,

out of engagemert with said loosely-mounted

clutech member 31 by combination-lock mech-

anism, whichin the present instance is shown
comprising two combination-locks A, each

connected with such splined cluteh member -

35 by a cluteh-shifter 36. On the proper set-
ting of the combination of either lock the
shifter 36 will be actuated to shift the splined
clutech member into engagement with the
loosely-mounted clutch member, whereuapon
on the rotation of the spindle 34 the worm-
shafts will be rotated to actuate the rocking
members, and thereby the bolts. IKither one
of the combination-locks in the present or-
oanization will operate the clutch -shifter.
When one is being used for this purpose, the

point of connection of the shifter 36 with the 5
other combination-lock constitutes a fulerum.

for such shifter. In the present instance the

combination-locks are controlled by a suit-

~able time-lock B, the mechanism of which is

45
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connected by a suitable lever system 40 with |
the fence of one and the bolt (not shown) of -
the other combination-lock, whereby when
the time mechanism runs down this lever |

system will be operated to permit the opera-

“tion of both combination-locks, so that either
one of said eombination-locks can be utilized
to shift the cluteh-shifter 36, and thereby the
splined clutech member 35 into engagement
with the loosely-mounted clutch member 51,

whereupon on the operation of the spindle
34 the worm-shafts will be rotated to actuate
the bolts. By this organization of time and
combination locks the mechanism of the com-
bination-locks are dogged in such manner
that even though the combinations may be
disclosed the possibility of opening the safe

until the time at which the time-lock is set

~ torun has expired is positively prevented.

A further description, however, of this im-
proved time and combination lock mechan-
ism is not deemed necessary herein, since it

constitutes the subject-matter of a separate

application pending contemporaneously here-

with, Serial No. 35,197, filed November 2, |

faces of stops 51 and 52.

679,374

for safes or bolts.

For properly guiding the bolts during the
shifting thereof surfaces 50 are located In
position adjacent to the inner ends of the
bolts and upon which such inner ends slide,
whereby improper play of the bolts 1s pre-
vented. | |

To prevent the premature retraction of the
bolts should the back plate be blown off un-
der an explosive charge, suitable means are
provided. This means in the form shown
comprises a series of stops, one or more for
each set of bolts. In the present instance
a, plarality of stops for each set of bolts 18
provided. In the construction shown those

bolts which are swung downward in refract-

ing have their inner endsor shanks inclined,
so as to engage corresponding inclined sur-
It is to be under-
stood, however, that other forms of stops may
be used. Those bolts which, however, are
swung upward in retracting abut when in
their extended position against bosses or pro-
jectionsin amanner similar to that shown and
described in. my contemporaneously - pend-
ing applications, Serial No. 679,970, filed May
7, 1898, now Patent No. 662,428, dated No-
vember 27, 1900, and Serial No. 16,402, filed
May 12, 1900, now Patent No. 662,439, dated
November 27, 1900.

From the foregoing it will be seen that a
toggle action of the bolts is secured where-

by in practice the door will be drawn to its

seat with considerable force. In other words,
owing to the combined radial or longitudi-
nal and lateral movements of the bolts the
faces of the bolt-heads which engage the sur-

faces of the safe or vault body are brought

into engagement with such surfaces by a
rotatable movement, so that such bolt-faces
are shifted with a grinding action over such
bodysurfaces,and consequently a most power-
ful binding of the bolts upon thesurfaces ot
the body is effected with a minimum amount
of power applied to the actunating - spindle.
Also by the use of worm-gearing the bolts are
operated with great force, which 1s not POSSl-
ble with rack-and-pinion gearing.

I claim as my invention—

1. An oval-shaped safe or vault door com-
prising a body and a rearwardly-extending
flange having bolt-openings, said flange hav-
ing its periphery forming a continuation of
the periphery of said body, whereby a con-
tinuous joint surface is formed by said flange

{ and body; bolts working in said openings;

and means for actuating said bolts. .

2. A safe or vault door comprising an oval-
shaped structure comprehending a body and
a rearwardly-extending flange having taper-
ing or flaring bolt-openings; bolts working
in said openings; and means for actuating
said bolts. '

3. A safe or vault door comprising an oval-

'sha;ped structure comprehending a body and

a rearwardly-extending flange having bolt-
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openings; a series of bolts working in said
openings and located in sets; a rocking mem-
ber having worm-teeth for each of said bolts;
and a device having a worm for actuating
sald rocking members. -

4. A safe or .vault door having semicircu-
lar ends and parallel sides, and comprising
a body having a flange provided with bolt-
openings; a plurality of sets of bolts work-

Ingin said openings; a rocking member hav-

Ing worm-teeth for each set of bolts; a pair

of worm - shafts in engagement with said

~ rocking members; and means for rotating
sald worm-shafts. ' |

I5
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9. A safe or vault door having semicircular
ends and parallel sides, and comprising a
body having a flange provided with bolt-open-
ings; a plurality of sets of bolts working in
sald openings; a rocking member having
worm-teeth for each set of bolts; a worms-
shaftin engagement with said rocking plates;
means for rotating said shaft; and a lock for
controlling the operation of the shaft-rotating
means. -

6. The combination, with a safe or vault
door, of a plurality of bolts carried thereby

‘and located in sets; a rocking member hav-

Ing worm-teeth for each set of said bolts ; and
adevice having a worm for rocking said mem-
bers thereby to shift the bolts laterally. and
radially. |

7. The combination, with a safe or vault
door, of a plurality of bolts carried thereby
and located in sets; a rocking member hav-
ing worm-teeth for each set of said bolts; a
device having a worm for rocking said mem-
bers thereby to shift the bolig laterally and
radially; and stops having inclined surfaces

~cooperating with similar inclined surfaces of
~the bolts for preventing the premature re-

traction thereof.

8. The combination, with a safe or vault
door, of a plurality of bolts carried thereby
and located in sets; a rocking member hav-
Ing worm-teeth for each set of said bolts; a
device having a worm for rocking said mem-
bers thereby to shift the bolts laterally and
radially; and a plurality of stops for each set
of bolts for preventing the premature retrac-
tion thereof. S

J. I'ne combination, with a safe or vault
door, of a plurality of bolts carried thereby
and located in sets; a rocking member hav-
Ing worm-teeth for each set of said bolts; a
device having a worm for rocking said mem-

bers thereby to shift the bolts Iaterally and

radially; and stops for preventing the prema-
ture retraction of said bolts. |

10. The combination, with a safe or vault
door, of bolt mechanism comprising a plural-
ity of setsof bolts: a rocking member for each
of said sets; a device for actuating said roclk-
ing members; and means comprising cluteh
mechanism and an actuator for rotating said
device. |

11. The combination, with a safe or vault
door, of bolt mechanism comprising a plural-

| ity of sets of bolts; a rocking member for each

of said sets; a device for actuating said rock-
Ing members; means comprising cluteh mech-
anism and an actuator for rotating said de-
vice; and means for controlling the oper-
ation of said cluteh mechanism, and com-
prising & combination-lock and a clutch-
shifter in operative connection therewith.

12. The combination, with a safe or vauls
door, of bolt mechanism comprising a plural-
1ty of sets of bolts; a rocking member foreach
of said sets; a device for actuatin g sald rock-
Ing members; means comprising eluteh mech-
anism and an actuator for rotating said de-
vice; and means for controlling the oper-
ation of said cluteh mechanism, and com-
prising a pair of combination-locks and a
clutch-shifter in operative connection with
each of said locks. -

13. The combination, with a safe or vault
door, of bolt mechanism comprising a plural-
1ty of sets of bolts; a rocking member for
each of said sets; a deviee for actuating said
rocking members; means comprising cluteh
mechanism and an actuator for rotating said
device; and means for controlling the oper-
ation of said clutch mechanism, and compris-
Ing a pair of combination-locks and a cluteh-
shifter in operative connection with each of

- sald locks, the point of connection of the

clutch-shifter with one of said locks consti-
tuting a fulerum to permit the operation of
such cluteh-shifter on the actuation of the

.other lock.

14. The combination, with a safe or vault
door, of bolt mechanism comprising a plural-
1ty of sets of bolts; a rocking member for
each of said sets; a device for actuating said
rocking members; means comprising clutch
mechanism and an actuator for rotating said
device; means for controlling the operation
of said clutch mechanism, and comprising a
palr of combination-locks and a cluteh-shifter
In operative connection with each of said
locks; and a time-lock for controlling the op-

-eration of said combination-locks,

15. The combination, with a safe or vault
door, of bolt mechanism comprising a plural-
ity of sets of bolts; a rocking member for
each of said sets; a device for actuating said
rocking members; means comprising clutch
mechanism and an actuator for rotating said
device; means for controlling the operation
of said cluteh mechanism, and comprising a,
combination-lock and a clutch-shifter in op-
erative connection therewith; and a time-
lock for controlling the operation of said com-
bination-lock.

16. The combination, with a safe or vault
door comprising a body and a flange having
bolt-openings; a plurality of sets of bolts
working in said openings: rocking members
including sector-shaped devices having worm-
teeth pivotally secured to the inner ends of
such bolts; a worm-shaft in mesh with said
rocking members; and means for rotating

sald worm-shaft thereby to shift the bolts.

75

82

Q0

95

I00

105

ITO

115

I20

1235

130



10

20

30

35

40

45

4

17. The combination, with a safe or vault

door, of bolt mechanism comprising a plural- |
ity of sets of bolts; a rocking member hav-

ing worm-teeth for each set of said bolts; a |
pair of worm-shafts in mesh with said rock- |

ing members; and means for rotating said
worm-shafts thereby to actuate the bolts.
18. The combination, with a safe or vault

door, of bolt mechanism comprising a plural- |

ity of sets of bolts; a rocking member hav-
ing worm-teeth for each set of said bolts, the
rocking member located adjacent to each end
of the door carrying an increased number of
bolts; a worm-shaft for operating said rock-

ing members; and means for rotating sald

shaft. |
19. The combination, with a safe or vault
door comprising a body and a flange having
flaring bolt - openings; a plurality of bolts
working in said openings and located in sets;
a rocking member
inner ends of each set of bolts and having

worm-teeth, the rocking member located ad- |
- bolts.

jacent to each end of said door carrying an

“nereased number of bolts; a pair of worm- |
shafts in engagement with said rocking mem- j
bers and each carrying a bevel-gear; a spin- |
dle-operated shaft also carrying a gear in |
traction of said bolts.

mesh with said worm-shaft gears; a loosely-

mounted clutch member mounted on said |
spindle-operated shaft and carrylng a gear |
in mesh with a gearlocated on a spindle pro- |
and a stop for each set of said bolts to pre-
vent the premature retraction thereof.

jecting at the outer side of the door-body;

o clutch member splined to such shaft; a pair.
of combination-locks; a clutch-shifter in op- |
~door, of a series of swinging bolts carried
thereby and located in sets; means for actu-
_ating said bolts; stops having inclined sur-

erative connection with said combination-

locks, the point of connection of such shifter |

with one of the locks constituting a fulerum

for such shifter when the other combination- |
‘the bolts for preventing the premature re-
traction of said bolts.

lock is operated; and a time-lock for control-
ling the operation of such combination-locks.

90. The combination, with a safe or vault |
“door, of a series of bolts carried thereby and
located in sets; and gear mechanism for ac-
tuating said bolts and comprising members
having worm-teeth and worms.
and means for shifting said bolts laterally | |
thereby fto |
swing or rotate the outer ends of the bolts |
with a grinding action over the bolt-engag- |
ing surfaces of a safe or vault body, thereby |

door, of bolt mechanism comprising a plu ral-
ity of sets of longitudinally, or radially and
laterally shiftable bolts located to be project-
ed in different directions around the door;

and longitudinally, or radially

pivotally secured to the |}
ing members having worm-teeth and worms,

- openings; a
working in said openings; and gear

679,374

to effect a most powerful binding of the bolts
upon the surface of such body with a mini-

mum amount of power.

" 91. The combination, with a safe or vault
door, of bolt mechanism comprising a plural-
ity of sets of radially and laterally shiftable
bolts, and means for shifting sald bolts ra-
dially, and simultaneously with such radial

‘movementswinging such boltslaterally there-
by to.obtain a toggle action of said bolts.

l.

99. Asafe or vault door comprisingan oval-
shaped structure comprehending a body and
a rearwardly-extending flange having bolt-
openings; bolts working In said openings;
and gear mechanism for actuating said bolts.

23. Asafeorvaultdoor comprising anoval-
shaped structure comprehending a body and
a rearwardly-extending flange having bolt-
series of bolts located in sets
mech-
anism for actuating said bolts and compris-

a set of such gearing for each set of sald

94. The combination, with a safe or vault
door, of a series of bolts carried thereby and
located in sets; means for actuating said bolts;
and stops for preventing the premature re-

95. The combination, with a safe or vault

door, of a series of bolts carried thereby and
located in sets; means for actuating said bolts;

26. The combination, with a safe or vault

faces cooperating with similar surfaces on

97. The combination, with a safe or vault

HENRY D. HIBBARD.

YWitnesses: |
C. A. WEED,
CHARLES FINKLER.
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