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To all whom 1t may concern:

Be 1t known that I, ALexaxpeEr WiLsox
MARR, a citizen of the United States, residing
at Hamilton, in the county of Butler and

5 State of Ohio, have mnvented certain new and
useful Improvements in. Safes, Vaults, &ec.,
of which the following is a specification.

This invention pertains to time-lock mech-
anism for the doors of safes, vaults and other

10 structures, and consists in novel bolt-retract-
ing mechanism comprising essentially two
motors and trip mechanism controlled by the
fume movement the first motor serving nor-
mally to retract the bolts at the time for

15 which the mechanism 1s set, and the second
motor being held in reserve and coming into
play only in the event that the first motor
failstoretract the bolts. Insuchcase thesec-

- ond motor operates shortly after the time for

- 20 which the time mechanism is set, and serves
to supplement the power of the ﬁrst motor,
or unalded, to retract the bolts.
The invention further consists in features,
details and combinations hereinafter set
25 forth.

' In the accompanying drawings, Kigure 1
is a face view or elevation of the inner face of

a circular door embodymng my invention;
TLD 2, an enlarged view of the double motor

30 the trip mechanisms,and a portion of the bolt
work; Fig. 3, a horlzonta,l section taken on
the line E—-—D of Fig. 1 and looking down;
Ifig. 4, an enlarﬂed view of the trip of the
primary motor; I‘lﬂ 5, a section on the line

35 A—A of Ifig. 4; Fig. 6, an enlarged elevation
of the trip mechanism of the secondary bolt-
retracting motor; Kig.
line B—B of Fig. 6; Fl . 8, an elevation of
the bolt-actuating slides and the pinion com-

40 mon to the several slides; Hig. 9, a section on
the line C—C of Fig. 3; le 10 a section on
the line D—D of Flﬂ 1.

Tn mechanism of this character it is usual
to provide a spring motor to ° shoot OT Pro-

45 ject the bolts when the door 1s closed, and
another spring motor to retract the bolts
when the time arrives for which the mechan-
ism 1s set, the bolt-projecting motor being
commonly tripped or the bolt work released

50 by a trip on the door, moved 1n closing the

latter, but as this constltutes no part of the
jJresent invention it is omitted here. In use

1t is found that from one or another cause the

 bolt-retracting motor occasionally fails to
55 operate and the safe or vault is kept locked

7, a section on the

T

N .

when it should be open, thus causing great
inconvenience, and delaying the work of a

be sent to open the door. To meet such
contingencies, I provide the secondary motor
and trlp mechamsm which I will now de-

scribe 1n connection Wlth the usual bolt -Te-

tracting motor and bolt work.,

Referrmo irst to Fig. 1, A mdicates a cir-
calar door for a safe, vault or other structure,
provided with a series of radially movable
bolts B, capable of being drawn within or
pr otruded beyond the perlphery of the door,
as required. Instead of this arrangement
however, the bolts may be arranged at right
angles to one another, as 1s in fact done with
rectangular doors. With the radial arrange-

ment here illustrated, each bolt B 1s provided.

with a rack bar a, which meshes with and is
moved by a pinion b, one for each rack, the
several pinions in turn meshing with and re-
celv:
annular gear 1s held 1 proper relationtothe
pinions and to door A, by a series of flanged
rollers D, the flanges of which overlap the

face of the gear ring, while their bodies form

bearings for the inner edge of said ring, as
seen in Fig. 1.  Within and meshing with
inner teeth of gear ring C are pimions K, four
being shown in Fig. 1, and these plIllOIlS also
mesh with radially dlsposed rack bars I, I,
F* B®, of the form best shown 1n Kig. §, their
inner ends being arranged to overla,p, and
all being toothed to engage with a central
pinion G.

bank or other establishment until experts can
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ing motion from an annular gear C. This
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It will be apparent from the foregoing de-

scription that if any one of the rack bars I

be moved longitudinally, like motion will,

through pinion G, be imparted to all the
other bars I, and each bar will in turn rotate
the pinion D with which it meshes, thereby
causing sald pinions to move gear ring Cin a
circular path, to turn the pmzions b, and thus
to give longitudinal motion to rack bars

and bolts B. - The direction in which the

bolts move will of course depend upon

96

100

whether the rack bars K, I, ete., are moved

inwardly or outwardly.

H and I indicate respectwely the primary
and secondary bolt-retracting motors, the
bolt-projecting devices being omitted from
this description because not involved in the
present invention and being optional as to
form and construction.

J indicates a time mechanism, here repre-
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sented conventionally, but which may be of |  In order that the detent L may be actuated

any usual form or character. It is provided
with a lever or member, which, at the time
tor which the mechanism is set, imparts a
longitudinal movement to a trip-actuating
bar K, which is formed with a slot ¢ to re-
celve a pin or stud of the actuating lever of
the time mechanism. |
Motors H and 1 consist essentially of
strong springs, which are put under com-

pression by means of a wrench, crank or like

device, and are held under compression by

suitable detents until required to operate.
The specific construction of the motor is

immaterial to the present invention, which is

concerned chiefly with the trip mechanism

of said motors. Each motor is provided
with an arm d, which swings about the axis

of an arbor or staff ¢, as the springs are com-
pressed or freed and

Kach arm d 1s in turn held by a locking lever

7, of elbow form, best seen in Fig. 2, and each

lever fis in turn held by a similar lever g, le-
vers f and ¢ being each formed with a seat or
recess to receive and hold the end of the lever
with which i1t coacts, as will be readily under-
stood upon referring to Fig. 2. By intro-

ducing the system of levers, I am enabled to

hold the powerful springs under compression,
yet to move or to free the power end of the
final lever ¢ of each series through the appli-
cation of very slight force. Levers g are each
provided with a lug £ to be engaged by a final
detent. | '

L indicates a detent for the lever ¢ of mo-

tor kl, and M indicates the detent for the le-.

ver g of motor I. The first of these motors,

H, is constructed preferably to both project

the bolts at the time of closing the door of
the safe or vault, and to withdraw them at
the time for which the time mechanism is set,
but the motor I is designed simply to retract
the bolts. Accordingly, motor H has its
draw -rod N directly bolted or otherwise
made fast to a stud projecting from the rack
bar If immediately behind it. Since motor I
1s not intended to operate ordinarily or at any
time except upon the failure of the primary
motor H, the draw-rod O of said motor I has
a sliding connection with the rack bar F? im-
mediately behind it. This may be conven-
iently formed as shown in Figs. 1, 2 and 3, by
providing the rack bar F* with a slotted post
or stud 7, between the arms of which passes
the shank or body of the draw-rod O, the T-
head 7 of said draw-rod O reaching beyond
the slot or opening in the stud or post 7, as
seen in Fig. 2, and serving to engage said
post and carry it and its rack bar ¥? inward
in. the event that said draw-bar O is itself

- moved inward. The rack bar F? may, how-

- 6o

ever, move 1n and out freely without in any
manner afiecting the draw-rod O, assuming
that said rod is in its outer position as shown
mm Kigs. 1, 2 and 3.

permtted to expand.

and caused to disengage the lug A of its mo-
tor-locking lever without withdrawing de-
tent M from 1its locking lug &, the detent-ac-
tuating bar K has a.pin-and-slot connection
with detent M, as shown in Figs. 2 and 3,
whereby the bar K is enabled to move a dis-
tance suflicient to actuate and withdraw the

detent Lt without affecting the position of de-

tent M. On the other hand, it is desirable to
set up, that is, to wind and set for action the
secondary motor I before setting up the pri-
mary motor H, and to this end the detent L
1s made in two parts, k and [/, as seenin Figs. 2,
4 and 5, said parts being provided with a pin-
and-slot connection, m and 7, as shown in
sald figures, whereby the lower or engaging
end of the detent may be swung backward
out of the path of the lug %, without affecting
1ts upper end and without moving the bar K
with which its upper end is connected. A
spiral spring, p, connected with the lower
member [ of detent Li, holds its hooked por-
tion normally in locking engagement with
the Jug A, as in Fig. 4. _

It will be observed from what has been
sald that if through the running of the time

movement the actuating bar K be moved to

the right, or in a direction indicated by the
arrow 1n Kig. 2, the detent Li will be swung
about its pivot so as to disengage its hooked

end from beneath thelughof lever g. There-

upon lever g will swing downward by reason
of the pressure exerted upon its short arm by
the long arm of lever £, in turn moved down-
ward by the arm d of the motor, which it con-
trols. This will release the motor H, per-
mitting it to draw inward the rack bar F,
which through the central pinion G will cause
a like motion of the rack bars F’/, F? and F3,

“but without affecting the draw-rod O of mo-

| tor I.  So long as motor H continues to fune-

tion properly, motor I remains wound and
ready for action, but is held out of operation
by 1its detent M. Should it happen, how-
ever, that for any cause motor H fails to
function in response to the movement of its

“detent Li and release of its locking levers, the
“time mechanism continuing to operate, will

move actuating bar K farther to the right,
causing the pin ¢, which has already been car-

‘r1ed to the end of the slot r, to engage the end

wall of said slot and to swing detent M about
1ts pivot sufficiently to release the lug % of the

locking lever ¢ of motor 1. Motor I being

thus tripped, 1ts draw-rod O will be drawn in-
ward and 1ts T-head 7 engaging the stud ¢ of
rack bar F? will move inward said rack bar,
and through the central connecting pinion

G will impart like motion to the other rack

i

bars F, F" and F%.  As already explained, the
movement of these rack bars acts through
the pinions K to turn the annular gear ring
C, which in turn rotates the pinions 6 and im-
parts longitudinal movement to the bolts B.
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The failure of motor H to function prop-
erly may arise through the weakening of its
springs, through one of its springs breaking
(1t bemng customary to employ a plurality of
springs in such motors), through the bolt
work becoming rusty or dirty and offering
more than normal resistance, or from other
cause. In such case, the primary motor H,
while pressing upon and tending to move the
rack bar I, may not exert sufficient force un-
alded to accomplish this result, but when
motor 1 1s tripped its power is added to that
of motor H, and the two will act together.
[t1s intended, however, that motor I shall be
of suflicient power to actuate the bolt-work
even though motor H break down completely,
or Irom any cause fail to act.

It 1s_desirable that when the secondary
motor I is calléd into action notice be given

those in charge of the safe or vault, in order

that the cause of its being brought into ac-
tion may be ascertained and that any nec-
essary repair or adjustment of the primary
motor H may be made. To this end and
also as a guard against accidental tripping
of the secondary motor, I provide a third de-
tent P, carried by a shaft or spindle Q jour-
naled i bearing on the upper side of the

secondary motor I, and extending across the

top thereof to a point divectly over rack
bar F?.  The inner or rear end of the shaft
( carries a pinion R, which meshing with
sald rack bar F* imparts motion to shaft Q
and consequently to the detent P carried
thereby. "The angular position of the detent
P upon its shaft is such that when the bar F?
moves 1ts normal distance inward in retract-
ing the bolt work, the hooked end of the de-
tent P will pass beneath a lug s formed on
lever g of motor I, thus holding up said lever
g and preventing the motor from being
tripped, even though the detent M be with-
drawn. If, however, the motor I be brought
1nto action through the tripping of its detent
M to retract the bolt work, the movement of
detent P will be precisely the same as before,
but by reason of lever ¢ having been released
and having been thrown down, the hooked
end of detent P will swing inward directly
over the lug s of lever ¢ of motor I and pre-
ventthere-setting of said motor until the de-
tent P 1s removed. - In this way the atten-
tion of the proper person or persons will be
directed to the fact that the primary motor
H has failed to operate and that the second-
ary motor I has been called into action, and
this notice will be given when the safe is first
opened, hence the whole day will be avail-
able for repairing or adjusting the primary
motor.

Detent P is made fast to a boss or hub on
the spindle Q by means of two screws ¢, or in
any other convenient way, this means of at-
tachment being adopted to compel the use of
a speclal tool to restore the parts to their nor-

mal position, so that the detent may not be
simply thrown back manually and as a mat-
ter of course, but that its re-setting shall im-
press itself upon the minds and attention of
those in charge of the safe or vault, and thus
msure the prompt repair or adjustment of
the motor H. .
Assuming now that the primary motor has
failed for any cause to withdraw the bolts at
the proper time, and that the secondary mo-

‘tor has performed this operation, in which

event detent P will have swung over lug s and
locked the parts ageinst resetting, the opera-
tion of ““setting up” or resetting the mech-
anism will be as follows: On opening the safe
the position of the detent P will at once at-
tract the attention of the person in charge,
and show that the primary motor has failed
to function.
called upon to examine the motor mechanism
and to restore it to working condition. In
view of the fact that the detent P will Have
swung to a position above the studs, and that
the parts cannot be restored to position
while this relation continues, it becomes nec-
essary to remove the detent P which, under
the construction described, is accomplished
by withdrawing the screws £. When this
has been done the parts of the secondary
motor may be restored to position by placing
the wrench or crank upon the winding arbor
e of said motor, and turning it in the ordi-
nary way. This will restore the several
levers d, f, g, and permit detent M to reéngage
stud 4. The detent P may then be replaced
and secured by the screws ¢, preparatory to
1ts operating again in the described manner
in case of necessity. The motor H having
been cleaned or repaired, as the case may be,
is set up by applying the crank or wrench to
1ts winding arbor in the same manner as was

done with the secondary motor I.

- Having thus described my invention, what
I claim 1s: , .

1. In combination with the bolt work, pri-
mary and secondary bolt-retracting motors,
and time mechanism of a safe, vault or like
structure; a detent for the primary bolt-re-
tracting motor; a detent for the secondary
bolt-retracting motor; connections between
the time mechanism and the detents where-
by the first is withdrawn at the time for
which the mechanism is set, and thereafter
the second is withdrawn if the first motor
fails to fully retract the bolts; and a locking
device actuated simultaneously with the

- bolt work and serving, in the event that the

secondary motor is released, to prevent the
resetting of such motor.

2. In combination with bolt work and
with time mechanism therefor, primary and
secondary bolt-retracting motors H and I
detents L. and M for holding said motors out
of action; and a bar K connecting said de-
tents with the time mechanism and with

The proper person will then be.
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each other, the detent L. being made 1 two
parts, one movable independently of the
other, and the detent M being connected with
bar K by a joint permitting limited move-
ment of the bar independently of the detent,
whereby the detent I may be actuated with-
out actuating the detent M, and may be set
and reset regardless of said detent M.

3. In combination with bolt work, time
mechanism therefor, and bolt-retracting mo-
tors: detents for said motors; and connec-
tions between the time mechanism and said
detents, the detent for the first motor com-
prising two members £ and [, connected by a
pivot pin or joint, one of said parts movable
a limited distance relatively to and inde-
pendently of the other; and a spring serving
normally to maintain said members in proper
relation to each other.

4. In combination with the bolt-work, pri-
mary and secondary bolt-retracting motors,
and time mechanism of a safe, vault, or like
structure; a detent for the primary bolt-re-
tracting motor; a detent for the secondary
bolt-retracting motor; connections between

the time mechanism and the detents where-

by the first detent is withdrawn at the time
for which the mechanism 1s set, and there-
after the second is withdrawn if the first mo-
tor fail fully to retract the bolts; and a re-
movable locking device actuated simultane-
ously with the bolt-work and serving, 1 the
event that the detent of the secondary motor
is stripped, to prevent the resetting of such

35 motor until said locking device is removed.

5. In combination with the bolt-work, pri-

1

—

891,276

mary and secondary bolt-retracting motors,
and time mechanism of a safe, detents for
said motors; connections between the time
mechanism and the detends whereby the de-

| tent of the primary motor 1s withdrawn at

the time for which the mechanism is set, and
thereafter the detent of the secondary motor

is withdrawn if the first motor fail to with-
draw the bolts fully; a shaft or arbor geared
to a moving member of the bolt-work; and a
detent carried by said shaft or arbor and
serving to lock the secondary motor against
acting if the primary motor fully retract the
bolts, and to lock said secondary motor
against resetting if it be tripped and caused
to operate.

6. In combination with the bolt-work and
time mechanism of a safe, vault or like struc-
ture, and with motors for retracting said
bolts: a bar F? constituting a moving member

of the bolt-work, provided with gear-teeth;

an arbor Q having a pinion R meshing with
said teeth; and a locking device P carried by
said arbor and adapted to swing to one or the
other side of a movable member of the sec-
ondary motor and to lock the same in the po-
sition in which 1t stands after the bolts are
retracted.

- In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses. |

ALEXANDER WILSON MARR.

Witnesses:
W. C. FULLER,
IH. H. HamEes.
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Corrections in Letters Patent No, 891,276,

i

It is hereby certified that in Letters Patent No. 891,276, granted June 23, 1908,
upon the application of Alexander Wilson Marr, of Hamilton, Ohio, for an improve-
ment in “Safes, Vaults, etc.,” errors appear in the printed specification requiring

correction, as follows: In line 28, page 3, the word ““bearing ”’ should read bearings;

in line 34, page 4, the word “stripped "’ should read fripped, and in line 40, same page,
the word “ detends” should read detents; and that the said Letters Patent should be

read with these corrections therein that the same may conform to the record of the

' case in the Patent Office.
Signed and sealed this 14th day of July, A. D., 1908.
[SEAL.] | E. B. MOORE,

Commaisstoner of Patents.
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