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No. 788,104,

INITED STATES

HENRY D. HIBBARI )]
(1A N FSF STEEL S

OF NEW JERSEY.

Patented Apri 25, 1905.

PaTeENnT OFFICE.

OF PLAINFIELD, NEW JERSEY.
SAFE COMPANY, OF NEW YORK, N. Y., A CORPORATION

ACTUATING LOCKING MEANS FOR SAFES OR VAULTS.

SPECIFICAT_ION torming:

pars of Letters Patent No. 788,104, dated April 25, 1905.

Application filed September 15, 1903, Serial No. 173,237,

Lo «ll 1hoin (b muay concern:

Be 1t known that I, Hexry D. Higsarp, a
citizen of the United Rtatbs residing in Plain-
ield, in the county of Union and State of New
Jersey, have invented certain new and usetul
Improvements in Actuating Lockine Means
for Safes or Vaults, of w hich the s follow] Ing. 18
A speetfication,

Thisinvention relates to the lockine or bolt-
Ing mechanism for safes or
of the mvention being to prov ide means for
bositively locking such bolting means avainst
movement after the throwing of the bolts,
thereby to prevent shifting of such bolts b\
concussion or vibration or in any wayv other
than by the proper manipulation of the actu-
atinge means.

A further object of the invention is the pro-
vision of means for controlling the movement

of the bolts by locking the bolt - actuatine
means agalnst movement at a predeter mined
flme.

[n the drawings accompanying and torming
part of this spectfication, Figare 1 is an inte-
ror or rear view of a amule spindle safe or
vault door, showine its holtmo mechanism,
its actuating means, and the means for lOLl\'

Ing such actuating nmeans amunbt- movement..
taken 1n line |

Fw 218 A Cross- auctloml view t
o v, Bigo 1. Flg. 3 is a detail view of a part
Of I;[uu actuating means and the locking means.
Fig. 4 is a detail view of a part of such actu-
ating means, showing the cluteh mechanism.

[Fle. 5 is a perspective view of the locking
means.  Fig. 6 isaviewsimilar to Fig. 1, llhh-

trating an organization p.;utl(.,ul;uh itdapt 3
to a double spmdle safe or vault. Fig. Tisa
cross-sectional view taken on a line / /; Kig.

tlmtmu means, ~wlmmrw the lﬁblxlnﬂ means.
and Iﬂm IO ;md .11 {11.{_, demll Fiews or thu
Iotlung devices, illustrating the tormation of
the teeth thereof.

Siutlar characters of reference indicate like
parts throughout the seve
drawinos.

The locking or bolting mechanism in the

aults, the object

15, carried by the worm-shatt.
6. e 8 is adetail view of a part ot the ac-

present organization may be similar. if de-
sired, to that shown and deseribed in several
of t]u, Letters Patent heretofore eranted to
me —for instance, Letters Patent No. 662 435,

Lﬂ-;LIL(‘{ \(WL‘*mher 2¢, 1900, and No. EH‘J,SJS
dated July 30, 1901—and therefore a veneral
description thmeor suthicient only to illustrate

the present improvement is deemed necessary.

The dom 2 of circular formation comprises
a body 3, provided with a flange 4, having an
oftset or step 5, ad: apted to coupemte with a

similar formation in the jamb of the body.
The flange 4 1s provided w 1tl 14 series of open-

ings for the passage of locking-bolts 6, the
inner ends or shanks of which are pi voted to
a rocking plate 7in the form of a worm-wheel
o lomtvd on a stud 9, shown in the present
istance carried by a back plate 10, bolted to the
flange, such bolts usually mtundnm into soft-
metal i inserts cast into the flange w hen the door
and 1ts flange are formed of one piece of un-
machineable met: -—-—such, forinstance,as man-
ganese steel. A suitable boss 12 has hereto-
fore been provided to engagethe inner ends or
shanks of the bolts when HIIOWII
position. For operatinge these bolts to throw
orretract them asuitableactuator is provided,
shown in the form of a worm or worm-shaft
13, ¢ uit.;ll')lvnmuntml tn bearings 14, carried by
the back plate, the worm-teeth of which are
in mesh with the worm of the worm-wheel 7.
Lhm worm-shaft 1s provided with a bevel-gear
15, lom 13 mounted thereon, which isin mes{

mtl evel-gear 16, cunul )y aspindle 17,
[)1'0_](3(313'110‘ thwUUh tho body of the door and
squared on 1ts outer end for the reception of

a crank to turn the same, and t thereby the gear
For positively
connecting this loosely-mounted bevel-gear 15

- with the qlmtt thereby to rotate the worm-

shaft, suitable means is provided, shown in
the present instance asacluteh or ¢l utd1 mech-
anism one member, 18, of which is preferably

tormed as a part of or secured to the hub of
- the
ral Houres of the

bevel-gear 15, while the other member,
19, 1s splmud to the worm-shaftt, so that when
the clutch members are in engagement the
bevel-gear 15 1s positively connected to the
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worm-shaft, and this being in mesh with the
gear 16 the turning of the spindle 17 will ro-
tate the worm-shaft, and so rock the worm-
rocking plate and shift the bolts as required.
For shifting the splined clutch member 19
into and out of engagement with the clutch
member 18 suitable means is provided, which
may be substantially similar to that shown and
described in my said Patent No. 679,378, 1t
comprising a clutch-shifter 20, the bifureated
end of which is in engagement with the shift-
able clutch member 19. Its opposite end 1s
pivoted to a floating lever 21, connected with
a pair of levers 22 and 23, the opposite ends
of which are respectivelyv pivoted to the bolts
24 of a pair of combination-locks 25 and 26
and which may be dogged by time-lock mech-
anism in the manner shown and described, if
desired, in my said patent just referred to,
in which a pair of dogging devices 27 and 23,
controlled by the time-lock, engage, respec-
tively, the fence of one and the bolt of the
other combination-loclk, although both fences
or both bolts could be dogged, if preferred.
When the time-lock mechanism runs down,
on the operation of either combination-lock
the clutch-shifter will be shifted to shitt the
splined clutch member 19 1nto engagement
with the clutech member 18 and permit the
operation of the worm-shaft on the rotation
of the spindle 17.
- From the foregoing it will be seen that when
the time-lock is set and the door bolted the
clutech members 18 and 19 are disengaged, so
that the worm-shaft is free from connection
with the combination or time lock mechan-
isms. The actuating mechanism, owing to 1ts
organization and being, as it is, 1n the form
of worm-gearing, is so powerful that the bolts
are thrown outwardly with tremendous force,
and consequently draw the door to 1ts seat
with corresponding pressure, so that up to
the present time the possibility of opeiiing
this door by nitroglycerin or dynamite, large
quantities of which have been repeatedly used,
hasnot been found to be practicable inany pos-
sible manner. In the smaller sizes of safes,
however, where it is possible to Jack the safe
over on its back. so as to enable the continuous
use of a considerable number ot sledges on the
dooratone time.i1t may be possiblein time, pro-
vided sufficient force can be used, torelease the
strain upon the bolts, and so jar the worm-shaft
to gradually rotate it to withdraw the bolts.
To obviate this possible procedure, I have pro-
vided suitable means for locking or dogging
the bolts, or, more particularly, locking or
dogging the actuating means of such bolts.
This locking means comprises 1n the present
instance a pair of codperating members, one
member, 30, having interiorly -located pro-
jections or teeth 31, adapted to cooperate with
similar projections or teeth 32, exteriorly lo-
cated on the other member, 33, shown carried

63 by or formed as a part of the shiftable clutch
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- member 19, The member 30 1s in the form

of a bracket shown bolted to the back plate 10.
In practice when the splined clutch member

is disengaged from its companion clutch mem-
ber the projections or teeth 32 thereof will be

in engagement with the projections or teeth
31, carried by one of the members 30, so that
the turning of the worm-shaft is not possible.
This position of the parts-—that is, the lock-
ing engagement of the teeth 32 with the teeth
31-—is maintained so long as the time-lock 1s
running and, in fact, until the combination-
lock is properly operated, since until this step
is performed it is not possible to shift the
clutch-shifter, so that as the combination-lock
prevents movement of this clutch-shifter 1t
also prevents the separation of the interlock-
ing faces 32 and 31. When, however, the
clatch member 19 has been shifted to engage
its companion clutch member 18, the teeth of
the locking devices will be disengaged, so that

on the proper turning of the spindle 17 by its

crank the worm-shaft can be operated, and
thereby the bolts withdrawn or shifted.

From the foregoing it will be seen that by
this simple and efficient locking means, com-
prising merely a pair of members and one of
which may be formed asa part of or connect-
ed with the splined clutch member, while the
other may be formed as a bracket provided
with an annular row of interiorly-located teeth
in the form of a ring, the actuating means,
and thereby the bolts, are positively locked
acainst movement, and so effective is this
locking means that it was not possible to un-
lock the door notwithstanding many thou-
sands of continuous blows upon the door by
a considerable number of sledge-hammers,cov-
ering a period of many hours. |

The teeth of the locking members have ta-
pered or beveled ends, preferably of the char-
acter illustrated in Figs. 10 and 11, so that
these tapered ends will enable the teeth of the
two locking members to freely slide into en-
oagement with each other without difficulty
regardless of the position in which the worm-
shaft may be. By making these locking teeth
or notches of the two locking members rela-
tively small in size and of considerable num-
ber the dead-locking of the worm-shatt 1s

' readily accomplished at any point 1n 1its ro-

tated position, thus facilitating the locking of
the worm -shaft, and thereby dogging the
holts. so as to fix such actuating or worm shatt
positively against accidental or unintentional
movement in any desired position, with a high
degree of efficiency.

70

75

80

Q0O

100

10§

11O

115

120

The mechanism shown in Figs. 6, 7, 8, and

9 is substantially similar to that shown In
Figs. 1 to 7, inclusive, and 10 and 11, except
that the actuating means in the former figures
is particularly adapted to a two-spindle door,
and therefore embodies a pair of clutch mech-
anisms. The locking means in this 1nstance

is similar to that hereinbefore described, ex-
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cept that two locking members 40 and 50 are
provided, both shiftable, beine pivoted in the
present instance to the back plate in the or-
cganizationshown. The shiftable clutch mem-
bers 19 and 19" are
ner to that hereinbefore deseribed by a pair
of- clutch-shifters 20 and 20, connected with
the bolts of combination- loc,lx% In this or-
ganization, however, it is necessary that both
shiftable cluteh members 19 and 19" be un-
lod ecl,orotherwise the operation of the worm-
shatt bv either of 1t5 spindles 17 would not be
possible, since so long as one of the splined

cluteh members is loched noainst movement, |
the turning of the worm- shatt would not be ;

possible.  Thercfore suitable means is pro-
vided to accomplish this pu
mit which the members 40 and 50 are pivot-
ally secured, as hereinbefore deseribed. Piv-
otally connected to the cluteh-shifters 20 and
and 20" are levers 41 and 42, one to each, the
opposite ends of which are jointed, respec-
tively, to the members 40 and 50, so that when
the clutch-shifter of the par tlculm combina-
tron-lock which may be operated is moved to

shift its splined cluteh member into engage-

ment with the clutech member carried b\ le
bevel-vearthe lever connected with tlns cluteh

member will swing the focking member, lock- -1

Ing the otherspl Illu_lC]I.ltt-llll]ellllﬁ)el Free thete
of and so permit the worm-shaft to be turned.
In other words, when the clutch-shifter 20 is
moved to throw its splined clutch member 19
mto engagement with its companion clutch
member, and thereby disconnect such cluteh
member 19" from its locking member 50. the
lever 42 will swing the 10(‘.‘1x1.ﬂ,£1 member 40
away from the teeth of the splined clutch
member 19, so that the worm-shaft may be
rotated, and when the other combination-lock
15 operated to swing the clutch-shifter 20 and
1ts splined cluteh membel 191nto engagement.
with the bevel-oear clutch member the lever
41, connected with such eluteh-shifter 20 will
pull the pivoted locking member 40 away
from the teeth of the clutel member 19, and
so unlock the worm-shaft and permit it to be
turned.  From the foregoine it will be seen
that by this means the locl_ung of the worm-
shaft is positively effected whenever the bolts
are 1n their protracted locking position.
Having thus described my invention, [
claim-—

A safe or vault door boltine mechanism
COMPrising bolts, a worm-shaft, a pair of lock-
ine members hay 1ng coopemtmw locking faces

I deviees, one %u:med to said worm-shaft
.zlgamst 1111_1&1.)0111 nt rotary movement and the
other supported independently of said shaft.
ancd one movable toward and trom the other
and cffective when in engagement therewith
to prevent movement of said shaft, and means
for shifting said movable member.

2. A safe or vault door having
ating means therefor having a par

bolts, actu-

operated in a similar man- :

'pose and to per--

- of sawd pivotally-connected member so th
- the locking or dogeing of the

&5

with said bolts and havine an actuator inter-
locked with said part in such manner that the
dogging or locking of the actuator will pre-
vent he I'¢ tmction of the bolts, and a pair of
locking members having cosperating locking-
taces toz lochmu such actuator against move-

- ment, one of said members forming part of

sal actuatmo means and shiftable from its
companion lOCl\IﬂU member 1nto position to
effect conneetion hem een parts of such actu-

Cating means to permit the actuator to be

Shifted.

3. A safe or vault door having bolts, actu-
atmﬂ means therefor having a pmtcmmected
with said bolts and having an actuator inter-
locked with saic part in bueh manner that the
dogging or locking of one of said parts will
prevent the retraction of the bolts, and means
comprising a pair of devices one havi Ing a ¢ir-
cular series of teeth, and one shiftable later-
ally into and out of engagement with the other
for locking said part and thereby the bolts
agalinst retraction.

4. A safe or vault door having bolts, actu-
ating means having a part conneeted with said
bolts for shifting them and having an actu-
ator interlocked with said part in such man-
ner that on the dogging or locking of the ac-
tuator, the retraction of the bolts is prevented,
and means for locking said actuator acainst

movement, and comprising a pair of later-
each having a circular

allt, -engaging devices
%en s of mtellocb..mu faces.

Asafeorvy dllltd()()l having radially-moy-
a, Jli;" swinging bolts, actuating means therefor
cmbodying a ‘member pwotall\ connected with
said l)Oltb, and a rotary shaft carrying teeth
or threads interlocked with the teeth or threads
atb on
shatt the re-
traction of the bolts 1s prevented, and means
comprising a pairof interlocking toothed de-
vices one c{nned by and 1 Utaml_)lu with said

rotary shatt and shiftable into and out of en- -

gagement with the other, for locking said ac-
tuator against movement.

6. In a safe or vault door, the combination
of bolts, a rocking plate to which the bolts
are connected, an actuator for said rocking
plate, means for operating said actuator, a

combination-lock for controlling the opera-

' tion of tw polts and effective to disconnect

certain of the parts thereby to prevent the op-
eration of such bolts, and means for locking
sald actuatoragainst movement when the bolts
are protracted and when the combination-loclk

eftects such disconnection of the parts.

In a safe or vault door the combination
bolting mechanism, a worm-wheel-roclk-
ate to which said bolts are pivoted, a

with
1ng pl

- worn In engagement with said worm-wheel,

and locking means for locking said worm
au.:unc;t movement.

8. In a safe or vault door the combination

t connected 1 with bolting mechanism, a worm-wheel-roclk-
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ing plate to which said bolts are pivoted, a
worm in engagement with said worm-wheel,
and locking means for locking said worm
against movement; said locking means com-
prising a pair of members one shiftable rela-
tively to the other.

9. In a safe or vault door the combination
with bolting mechanism, a worm-wheel-rock-
ing plate to which said bolts are pivoted, a
worm in engagement with said worm-wheel,
and locking means for locking said worm
aoainst movement; said locking means com-
prising a pair of members one shiftable rela-
tively to the other, and having a plurality of
codperating projections or teeth.

10. In a safe or vault door the combination
of bolts, actuating means for shifting said
holts, clutch mechanism for controlling the
operation of said actuating means, and lock-

ing means for locking said actuating means
agalnst movemendt.

11. In a safe or vault the combination with
a door having a plurality of bolts, of actuat-
ing means for throwing the same, clutch

mechanism for controlling the operation of
said actuating means, and locking means co-

operative with such clutch mechanism to pre-

vent at a predetermined time the operation ot
said actuating means.
12. In a safe or vault door the combination

of a plurality of bolts, a worm-wheel-rocking

plate connected therewith, a worm in en-
oagement with said rocking plate, clutch
mechanism for controlling the operation of
said worm, and locking means for locking
said worm against movement at a predeter-
mined time.

18. In a safe or vault the combination with
a door having a plurality of bolts, ot a worm-
wheel-rocking plate connected therewith, a
worm-shaft in mesh with said rocking plate,
a bevel-gear loosely mounted on said worms-
shaft and having a clutch member connected
therewith, a splined clutch member mounted
on said worm-shaft, a clutch-shifting means
for controlling the engagement of said cluteh
members, and locking means for locking said
worm-shatt against movement.

14. Tn asafe or vault the combination with
a door having a plurality of bolts, of a worm-
wheel-rocking plate connected therewith, a
worm-shaft in mesh with said rocking plate,

a bevel-gear loosely mounted on said worm-

55

06

65

shaft and having a clutch member connected
therewith, a splined clutch member mounted
on said worm-shaft, a clutch-shifting means
for controlling the engagement of said clutch
members, and locking means for locking said

worm-shaft against movement; said locking

means cooperating with the splined cluteh
member.

15. In a safe or vault the combination with
a door having a plurality of bolts, of a worm-
wheel-rocking plate connected therewith, a
worm-shaft in mesh with said rocking plate,

788,104

a bevel-gear loosely mounted on sald worm-
shaft and having a clutch member connected
therewith, a splined clutch member mounted
on said worm-shaft, a clutch-shifting means

tor controlling the engagement of said clutch.

members. and locking means for locking said
worm-shaft against movement; said locking
means comprising a pair of members one
shiftable relatively to the other and provided
with engaging surfaces.

16. In a safe or vault the combination with
a door having a plurality of bolts, of a worm-
wheel-rocking plate connected therewith, a
worm-shaft in mesh with said rocking plate,
a bevel-gear loosely mounted 1n said worm-
shaft and having a clutech member connected
therewith, a splined clutch member mounted
on said worm-shaft, a clutch-shifting means
for controlling the engagement of said clutch
members, and locking means for locking said
worn-shaft against movement; said locking
means comprising a pair of members one
shiftable relatively to the other and provided
with engaging surfaces comprising teeth.

17. A safe or vault door bolting mechanism
comprising bolts, worm-gearing for shitting
said bolts, a spindle in operative connection
with said worm - gearing, lock -controlled
means for rendering said spindle effective or
‘neffective to shift the bolts, and means for

locking or dogging said worm-gearing against

movement when the bolts are protracted,
thereby to prevent the retraction of the bolts
by vibration, and means effective to unlock or
undog said worm-gearing to permit the shitt-
ing of the bolts.

18. In a safe or vault the combination with
a door having door-locking mechanism, of ro-
tary actuating means therefor, and locking
means forlocking said rotary actuating means
acainst movement at a predetermined time,
said locking meanscomprising a palrof mems-
bers oneshiftableintoand out of engagement

with the other and having locking-faces, the

shittable member having connection with the
rotary actuating means for rotary movement
therewith.

19. In asafe or vault door the combination
with door-locking means, of rotary actuating
means therefor, a clutch for controlling the
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operation of said rotaryactuating means, and

locking means for locking the rotary actuat-
ing means against movement.

20. In a safe or vault door the combination
with door-locking means, of rotary actuating
means therefor, a clutch for controlling the
operation of said rotaryactuating means, and
locking means for locking the rotary actuat-

ine means against movement and comprising

a pair of members baving locking-faces and
one shiftable with a member of said clnteh.

21. In a safe or vault door the combination
with door-locking means, of rotary actuating
means therefor. a clutch for controlling the
operation of said rotary actuating means, and
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788 104

locking means for locking the rotary actuat-

a ring-shaped member havine internal teeth
and a member having peripherally - located
teeth.

22, In a safe or vault the combination of a

door having door-locking means. actuatine

means therefor, embodying a rotary member,
and a pair of bevel-gears one having a cluteh
member connected therewith, and a shittable
clutch member splined to said rotary member
and locking means for locking said rotary
memberagainst movement ata predetermined
tumne.

23. In a safe or vault the combination of a
door having door-locking means, actuating
means therefor, embodying a rotary member.
and a pair ot bevel-gears one having a cluteh
member connected therewith, and a shiftable
ctutch member splined to said rotary member
and loeking means etfective to lock the shift-

able elutch member against rotary movement |

and thereby the rotary actuating meansagainst
movement at a predetermined time.

24, In a safe or vanlt the combination of a
door having door-locking means. actuating
means therefor, embodying a rotary member,
and a pair of bevel-gears one hayving a cluteh
member connected therewith, and a shiftable
cluteh member splined to saic
and locking means etfective

to loek said ro-

tary actuating member against movement at |
time and comprising a pair |

a predetermined tin
of members having locking-faces and one con-
nected with such rotary member for move-
ment therewith.

25. In a safe or vault the combination of a

door having door-locking means, actuating

means therefor, embodying a rotary member,
and a pair of bevel-gears one having a clutch

member connected therewith, and a shiftable |

clutch member splined to said rvotary member,
and locking means for locking said rotary
member against movement, and comprising a
pair of locking members having teeth and
one connected with said rotary member tor

lng means against movement and comprising

rotary member ;

i

movement therewith and for movement inde- |

pendently thereof.

of bolts, actuating means therefor embodying
A rotary member and locking means for said
wtuating means, and comprising a pair of
members, one secured to said actuatine means
for rotation therewith and for movement in-
dependently thereot.

2i. A safe or vault door having a plurality

of bolts, actuating means therefor embodying
Lorotary member and locking means for said

members, one secured to said actuating means
for rotation therewith and for movement in-
dependently thereof, said members having
tooth-engaging surtaces.

25. A safe orvault door bolting mechanism
comprising bolts, means for operating said

bolts and embodyine a rotary member, lock

>

mechanism for controlling. the operation of

satd member, independent means for locking
sald bolts against movement when protracted

- and comprising a pair of devices one mounted

on sand rotary member and one supported in-
dependently thereof, and one shiftable into
and out of engagement with the other, and
means for shiftine said member.

2. A sate or vault door having bolts, of ac-
tuating means for shiftine said bolts, and em-
bodying a rotary member, and means for
locking sald rotary member agalnst move-

ment, one part of said locking means formed

as a cluteh member.

30. A safe or vault door having a plurality
ot bolts, an actuator therefor, a cluteh for
transmitting motion to the actuator and em-
bodying a shiftable member. and means for
locking said shiftable eclutch member and
thereby the actuator avainst movement.

o1, A safe or vault door havine a plu rality
of bolts, an actuator therefor, a clutch for
transmitting motion to the actuator and em-
bodying a shiftable member, and means for
locking said shiftable clutell member and
thereby the actuator noainst movement, said
nmeans comprising a pair of toothed surtaces.

32, A safe or vault door having a plurality
ol bolts, an actuator therefor, a clutch tor
transmitting motion to the actuator and em-
bodying a shiftable member, and mweans for
locking said shiftable clutech member and
thereby the actuator against movement. said
means comprising a pair of toothed surfaces,

one formed as a part of said clatech member.

33. In a safe or vault the combination of a
door having a plurality ot bolts, actuating
means therefor comprisine a worm - wheel-
rocking plate, and a worm in mesh therewith,
a cluteh embodying a shiftable member. a
clutch-member-lockine device., and means for
shifting said eluteh member out of its opera-
tive position and into engagement with the
sald locking device and vice vors.

54, In asate or vault, the combination with
a door having a plurality of bolts, of a worm-

_ - wheel-rocking plate connected therewith, a
26. A sate or vault door having a plurality |

worm-shaft in mesh with said rocking plate,
a gear loosely mounted on said worm -shaft,
means for rotating said gear, a cluteh for POSi~
tively connecting said cear with said worm-

shatt, a locking deviee, means for throwing

one member of said clutch into engacement
with its companion member, or into engage-
ment with said lockine device.

55. In asafe or vault, the combination with

~a door having a plurality of bolts, of a worm-
actuating means, and comprising a pair of |

— -

wheel-rocking plate connected therewith, a
worm-shaft in mesh with said rocking plate,
a gear loosely mounted on said worm-shaft,
means for rotating said gear, a cluteh for posi-
tively connecting said gear with said worm-

shatt, a locking device, means for throwinge

one member of said clutch into engagement
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with its companion member, or into engage-

ment with said locking device, and a combi-

nation-lock connected with said cluteh-mem-
ber-operating means.

26. A safe or vault door having bolts, actu-
ating means having a part connected with said
bolts for shiftine them and an actuator inter-
locked with said part in such manner that the
dogoing or locking of the actuator will pre-
vent retraction of the bolts, means for locking
said actuator against movement and compris-

ing a pair of devices having a circular series

of interlocking faces, and a combination-lock
for operating said locking means.

37 Tn a safe or vault the combination with
a plurality of bolts, actuating means therefor
embodying a clutch mechanism, a combina-
tion-lock for controlling the operation of the
clutch mechanism, and locking means for lock-
ing said actuating means against movement at
a predetermined time.

38 In a safe or vault the combination with
a door having a plurality of bolts, of actuating
means therefor, a clutch, means for shifting
one member thercof out of its engaging posi-
tion with the other member thereof, and 1nto
position to be locked and vice versa, and a de-
vice for locking the shiftable clutch member
in its inoperative position.

20, In a safe or vault the combination with
a door having a plurality of bolts, of actuating
means therefor, a clutch, means for shifting
one member thereof out of its engaging posi-
tion with the other member thereof, and into

position to be locked and vice versa, and a de--

vice tor locking the shiftable clutch member

in its inoperative position, said clutch-shifting

means being controlled by locking mechanism.

40. In a satfe or vault door, the combination
with bolting mechanism comprising bolts and
actuating means therefor, of a combination-
lock effective to disconnect parts of such mech-
anism thereby to prevent the withdrawal of
the bolts, and means controlled by said combi-
nation-lock for dogeing a part of said mechan-
‘am on the disconnection of such parts by the
combination-lock to prevent the withdrawal
of the bolts prematurely.

41. A safe or vault door having a plurality
of bolts, means for actuating said bolts, and
means for locking said bolts against move-

ment during a predetermined time, said lock-

ing means comprising a palr of toothed mems-
bers, and means for engaging and disengag-
ing said members, the bolts being locked or
dogged against retraction when such mem-
hers are in engagement, and unlocked or un-
dogged when out of engagement. _
19 In a safe or vault the combination of a
cireular door having a plurality of bolts, a
worm-wheel-rocking plate to whichgthe 1nner
ends of said bolts are pivotally secured, a
worm-shaft the worm of which is in mesh with
said worm-wheel, a bevel-gear loosely mount-
ed on said worm-shaft and having connected
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therewith a clutch member, a spindle project-
ing through the door and having a bevel-gear
carried thereby and in mesh with sald worm-
shatt bevel-gear, a clutch member splined to
<aid worm-shaft and provided with a periph-
eral set of locking-teeth, a locking device hav-
ing an interiorly-located set of teeth coOp-
erating with the teeth of said clutch member.
o cluteh - shifter for throwing said splined
clutech member into engagement with the

- bevel-gear clutch member and out of engage-

ment with the locking device and vice versa,
and means for operating said clutch-shifter.

43. Tn a safe or vault the combination of a
circular door having a plurality of bolts, a
worm-wheel-rocking plate to which the 1nner
ends of said bolts are pivotally secured, a
worm-shaft the worm of which isin mesh with
said worm-wheel, a bevel-gear loosely mount-
ed on said worm-shaft and having connected
therewith aclutech member, a spindle project-
ing through the door and having a bevel-gear
carried thereby and in mesh with said worm-

shaft bevel-gear, a clutch member splined to

said worm-shaft and provided with a periph-
eral set of locking-teeth, a locking device hav-
ing an interiorly-located set of teeth codper-
ating with the teeth of said clutch member, a

70
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cluteh-shifter for throwing said splined cluteh -

member into engagement with the bevel-gear
clutech member and out of engagement with
the locking device and vice versa, means for
operating said clutch-shifter, said means com-

b |

prising a combination-lock having a part con-

nected with said clutch-shifter.

44. Tn a sate or vault the combination of a
circular door having a plurality of bolts, a
worm-wheel-rocking plate to which the inner
ends of said bolts are pivotally secured, a
worm-shaft the worm of which isin mesh with
said worm-wheel, a bevel-gear loosely mount-
ed on said worm-shaft and having connected
therewith a clutech member, a spindle project-
ing through the door and having a bevel-gear
carried thereby and in mesh with sald worm-
shatt bevel-gear, a clutch member splined to
said worm-shaft and provided with a periph-
oral set of locking-teeth, alocking device hav-

ing an interiorly-located set of teeth codper-

ating with the teeth of said clutch member, a
oluteh-shifter for throwing said splined cluteh
member into engagement with the bevel-gear
cluteh member and out of engagement with

the locking device and vice versa, means for

operating said clutch-shifter, said means com-
prising a combination-lock having a part con-
nected with said clutch-shifter, and means tor
preventing the disengagement of such clutch
member from its locking device and compris-
ing time-lock mechanism.

15. In a safe or vault door the combination
with a plurality of bolts,actuating means there-
tor, locking means for preventing the move-
ment of such actuating means at a predeter-
mined time, means for controlling the opera-
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tion of sald locking means, and means for pre-
venting the COHtIOHIHC’ means from being op-
erated.

16. In a safe or vault door the combination
witha plurality of bolts,actuating meansthere-
for, locking means for preventing the move-

mmt of such actuating means at a predeter- !
mined time, means for COHtIO”lHU the opera- |

tion of said loc
venting the controll
erated and comprisi

47,

Ing means from being op-
ng time-lock mechanism.

embodying a rotary actuator, and a pair of
IOC[\IHU means for locking said actuator against
movement, and means tm throwing %md loclk- |
g means into operative and inoperative po-
sitions, the organization being such that when

one of said loclung means 1s thrown into an |

Inoperative position the other is shifted into a
simnilar posttion. | |
45. In asate or vault door, the combination

with a plurality of bolts, {mtuatlnﬂ neans

therefor embodying a worm-shaft,.a pair of |
of
1-shifters, and a pair of lolemﬂ devices ;

clutches mounted on said shaftt,
clutel
cooperating with said clutehes, one cluteh hav-
ing connections with the locking device of
the other cluteh so that when the cluteh mem-
bers of one clutch are in engacement both of
sald locking devices are in position to permit
the rotation of the worm-shaftt.

+9. In a safe or vault, the combination of =
circular door, a plurality of bolts carried
thereby, a worm-wheel connected with saic

bolts, a worm-shaft in mesh with said worm-

a palr

L =

ONe Mmem
clutch-shifter for each splmad cluteh mem bet
and a pair of locking members shiftably be-
cured to said door each connected with a
clutch - shifter, the organization being such
that when one pair of elutch members are in
cngagement the worm-shaft is free for rotary
movement. -
). A safe or vault door having a plurality
of bolts, rotary actuating means therefor, a
palr of clutches for onttollmo the movement
of said actuating means, one member of each
palr having toot-hed lochmo -faces, shiftable
locking  members cooperating  with said
toothed cluteh member, a pair of clutch-shitt-
ers, the clutch-shifter of one clutch beine con-
nocted with the locking member of the othu
cluteh so that both shiftable clutch members
will be unlocked at the same time thereby to
permlt movement of the rotary actuator.

A safe or vault door having bolts, ac-
tlldtll’lt‘ means therefor having a palteunneet-

ecl mth said bolts for shlttlrw them and hav-
Ing an actuator interlocked with said part in
such manner that the dogging or locking of

the actnator will prevent thel ‘traction of the

solts, and a plurality of locking means for
tocking said actuator Ltmlmt movement, each

KIng means, and means for pre-;

wheel, a pairof clutches mounted on said shatt

[
|

ber of each being splined thereto, a

I T b —— —— e — -
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having a circular series of lntBIIOClxlllﬂ faces
or teeth

52. A safe or vault door having bolts, ac-
tuating means therefor having a part connect-
ed with said bolts for c,lnttmo them and hav-

ing an actuator interlocked with said part in
such manner that the dogeing or lockine of the
actuator will prevent the retraction of the
bolts, and a plurality of locking means for
locking said actuator against movement, each

| havmu a circular series of interlockine taces
In a safe or vault the combination of a
door having locking means, actuatine means |

or t&*eth sald locking means being oper atweh
connected so that on the operation of one of
such locking means the other will be corre-
spondingly opemted to pernmut the actuator to
he ope;,mted

23. In a safeor vault door the combination
of door-locking means, actuating means there-
tor, a pair of (,lut(,h me{,lmmqms., and a pair
ot locking means for positively locking said
clutch m(.,c,lmmams and thereby the actuating
means against movement.

54. In a safe or vault door the combination
of door-locking means, actuating means there-
tor, a pair of clutch mechanisms, and a pair

of locking means for locking a pair of said
clutch mechanisms and théreby the actuating

means against movement, said locking means
being operatively connected so that both cluteh
111echam-_,mf-: will be unlocke { simultancously.

55. A safe or vault door having bolts, ac-
tuating means therefor having a part connect-
ed with said bolts for shifting them and hav-

1ng a rotary actuator interlocked with said

at the dogoing or lock-
1 prevent the retraction
of the bolts, and a plurality of interlocking
toothed-formed locking means for locking said
actuator, once splined to the actuator for pre-
venting rotation thereof.

56. In asate or vault door the combination
of door-locking means therefor, actuating
means for said loclnnu means, phuahtv of
locking means for ]ochmu sald actuatine means
agalnst movement at a pmdetm mined fine,

part in such manner th
1ing of the actuator wi

aml a combination-loclt for controlling each of

tqmd locking means.

In asafe or vault door the combination
of 'dom -locking "means therefor, actuating
means for said loclunu means, o p‘malitv of
locking means for lochu sald actuating means

against movement at a medutelmmed time, -

and a combination-lock for controlling each
of satd locking means, said loc,hmg_; means be-
Ing operativ uls connected so that both of said
loc) king means are controlled simultaneously
on the operation of either combination-lock.

53. In asafe or vault door the combination
of a plurality of bolts, a worm-wheel-rocking
plate connected therewith, a worm-shaft for
rocking said plate, a pair of clutches carried
by said shatt, a pair of cluteh-shifters, a com-
bination-lock in connection with each clutch-
shifter, and a pair of locking devices for lock-
ing the worm-shaft against movement, each
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of said locking devices being controlled by
one of said combination-locks.
59. In asafe or vault door the combination

of a plurality of bolts. a worm-wheel-rocking

¢ plate connected therewith, a worm-shaft for
rocking said plate, a pair of clutches carried
by said shaft, a pair of clutch-shifters, a com-
bination-lock in connection with each clutch-
shifter, and a pair of locking devices tor lock-
10 ing the worm-shaft against movement, each
of said locking devices being controlled by
one of said combination-locks,and said locking
devices being operatively connected whereby
the operation of one combination-lock controls

1z both of said locking devices.

60. A safe or vaultdoor having a plurality

of bolts, actuating means therefor comprising
a worm-wheel connected with said bolts, and
a worm-shaft, a pair of clutches mounted on
20 said shaft, a pair of combination-locks con-
trolling said clutches, and duplex locking
‘means for locking said bolts against move-
ment when the clutch members are disengaged
through the medium of the combination-locks.
2¢- 61. A safeor vault door having a plurality
of bolts, actuating means therefor comprising
a worm-wheel connected with said bolts, and
a worm-shaft, a pair of clutches mounted on
said shaft, a pair of combination-locks con-
30 trolling said clutches, and duplex locking
means for locking said bolts agalnst move-
ment. said duplex locking means being con-
trolled by said combination-locks.
62. A safe or vault door having a plurality
35 of bolts, actuating means therefor comprising
a worm-wheel connected with said bolts, and
a worm-shaft, a pair of clatches mounted on
said shaft. a pair of combination-locks con-
trolling said clutches, and duplex locking
40 means for locking said bolts against move-
ment, said duplex locking means being con-
trolled by said combination-locks, and said
locking means being operatively connected so
that both are controlled on the operation of
45 either combination-lock.
63. A safe or vault door having a plurality
of bolts, actuating means therefor comprising
a worm-wheel connected with said bolts, and
a worm-shaft, a pair of clutches mounted on
to said shaft, a pair of combination-locks con-
trolling said clutches, and duplex locking
-means for locking said bolts against move-
ment, said duplex locking means being con-
trolled by said combination-locks, and said
sz locking means being operatively connected so
that both are controlled on the operation of
either combination-lock, the locking of said
bolts being effected through the locking ot a
part of the actuating means.
60  64. A safeor vault door having a plurality
of bolts, actuating means therefor comprising
a worm-wheel connected with said bolts, and
a worm-shaft, a pair of clutches mounted on
said shaft. a pair of combination-locks con-
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trolling said clutches, and duplex locking
means for locking said bolts against move-
ment, said duplex locking means being con-
trolled by said combination-locks, and said
locking means being operatively connected so
that both are controlled on the operation of
either combination-lock, the locking of said
bolts being effected through the locking of a
part of the actuating means, such part com-

prising the worm-shaftt.

65. A safe or vault door having a plurality
of bolts, actuating means therefor comprising
o worm-wheel connected with sald bolts, and
a worm-shaft, a pair of. clutches mounted on
said shaft, a pair of combination-locks con-
trolling said clutches, and duplex locking
means for locking said bolts against move-
ment, said duplex locking means being con-
trolled by said combination-locks, and said
locking means being operatively connected so
that both are controlled on the operation of
either combination-lock, the locking of said
bolts being effected through the locking of a
part of the actuating means by locking the
clutch member of each clutch against rotary
movement. |

66. In a safe or vault door the combination.

of locking means therefor, actuating means
tor said locking means, locking means for sald
actuatine means and comprising a pair of
toothed members the teeth of which are bev-
eled so that they will effectively engage each
other in whatever position such members may
be relatively to each other.

67. A safe or vault door having a plurality
of bolts, actuating means therefor, and lock-
ing means for locking the bolts against re-
traction comprising a pair of toothed mem-

bers, one formed to receive the other, the

teeth of said members being beveled thereby
to permit the engagement of such members
in whatever rotative position they may be
relatively to each other.

63. The combination of a plurality of bolts
for a safe or vault door, actuating means for
throwing said bolts radially and laterally,
locking means for preventing the withdrawal
of said bolts and comprising a pair of toothed
members, and means for controlling the en-
gagement of said toothed members.

69. A safe or vault door having a plurality
of bolts, actuating means embodying a rotary
actuator, means for rotating sald actuator,
and locking means for preventing the rotation
+f said actuator and comprising a pair of
toothed surfaces one rigidly secured thereto
and shiftable longitudinally thereof and the
other in position toreceive said shittable mem-
ber at a predetermined time and means for
shifting one of said members into engagement
with the other.

70. A safe or vault door bholting mechanism
comprising bolts, actuating means including
worm-gearing for shifting said bolts, means
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for rendering said worm-gearing ineffective |

to shift the bolts, means, comprising a pair
of toothed members, for preventing move-
ment ot said worm-gearing when idle thereby
to prevent the retraction of the bolts by vi-
bration, and means for disengaging said
toothed members to permit the retraction ot
sald bolts.

1. A sate or vault door boltine mechanism

comprising bolts, actuating means including

worm-gearing for shifting said bolts, means
for rendering said worm-gearing ineffective
to shitt the bolts, means for locking or dog-
ging a part of said worm - gearing agalnst
movement when idle thereby to prevent re-
traction of the bolts by vibration, and means
effective to unlock or undog said part to per-
mit the shifting of the bolts.

2. A safe or vault door bolting mechanism
comprising bolts, a worm-shaft for shifting
said bolts, means for rendering said worm-
shaft neffective to shift the bolts, means for
locking said worm-shaft against movement
when idle, thereby to prevent retraction of

the bolts by vibration, and means for unlock-

ing the said shaft to permit the shifting of
the bolts.

3. Asafe or vault door bolting mechanism
comprising bolts, a worm-shaft for shifting
said bolts, means for rendering said worm-
shatt ineffective to shift the bolts, means tor
locking said worm-shaft against movement
when 1dle, thereby to prevent retraction of
the bolts by vibration, and means for unlock-
ing the sald shaft'to permit the shifting of
the bolts, said locking means comprising a
palr of toothed members one shiftable into
and out of engagement with the other. |

4. The combination with safe or vault
door bolts and actuating means theretfor, of a
pair of independent combination-locks each
ettective to disconnect parts of such mechan-
1sm thereby to prevent the withdrawal of the
bolts, and means controlled by each of said
combination-locks for dogging a part of the

mechanism on the disconnection of such parts
by said locks.

75. The combination with safe or vault
door bolts and actuating means therefor, of a
palr of independent combination-locks each
effective to disconnect parts of such mechan-
1sm, thereby to prevent the withdrawal of the
bolts, and means controlled by each of said
combination-locks and comprising a pair of
toothed members for dogging a part of the
bolt mechanism on the disconnection of such
parts.

(6. Asafe or vault door bolting mechanism
comprising bolts, a worm-shatt connected with
sald bolts, a pair of independent combination-
locks for controlling the operation ot said
bolts through said worm-shaft and each ef-
fective to effect the disconnection of parts
of the mechanism to prevent the withdrawal
of the bolts, and locking means controlled by
each of said combination-locks for dogging a
part of the bolt mechanism on the disconnec-

tton of such parts, said dogeging means com- -

prising a pair of members mounted on said
worm-shatt, and one supported independently
thereof, and one shiftable into and out of en-
gagement with the other.

77. A safe or vault door bolting mechanism
comprising bolts, and actuating means there-
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for, including aspindle, lock-controlled means 75

for connecting up or disconnecting said spin-
dle with another part of said actuating means,
thereby to respectively permit or prevent the
shifting of the bolts through said spindle, and

means also controlled by said lock for.dog- 8o

ging a part ot said bolt mechanism to prevent
the premature retraction of the bolts on the
disconnection of the parts by said lock.
Signed at Nos. 9 to 15 Murray street, New
York, N. Y., this 14th day of September,

1903.
HENRY D. HIBBARD.
Witnesses:

C. A. WEED,
JOHUN . SEIFERT.
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