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To all whom it may concern:

Be it known that I, MiLToN A. DALTON, a
citizen of the United States, residing at Cin-
cinnati,in the county of Hamilton and State

“-of Ohio,havediscovered and invented certain
new and useful Meansfor and Modes of Con-.

trolling and Utilizing Concussion; and I do

declare the following to-be a full, clear, and .
exact description of the diszovery and inven-,
‘tion, such' as will enable others skilled in the
art towhich it appertains to make and usethe.
same; reference being had to the accompany--

ing drawings, and to the letters and figures of

‘reference marked thereon, which form a part
of this specification. '

My invention relates to controlling and util-

‘izing concussion, and particularly to control-

ling the force of concussion when applied

to the elementary machines, or “ mechanical:
powers,” as' means for moving, or operating
‘them for the purpose of moving or operating,
primary devices of which they are primary .

components; and, further, to the construction,
arrangement, and modes of operation, and

the control of the said primary devices con-;
trolled, moved, or:operated by concussion;:
and further, to the use and the combination |
with these primary devices of ‘other devices, ;
such as locks, safe-bolt-work, or other me--
‘chanical devices,whether automatic, partially

automatie, or nonautomatic, and where the
control and use of the force of concussion is

‘general in its application to meehanical de-

vices, and as is sufficiently illustrated in this
application. :

elementary nature of the discovery and in-
vention and will be described first, and apart
from the otheér figures and the remaining de-
seription which pertain particularly to the
practical applications of the invention to
known devices, in a special preamblein order
that a clear conception'of the scope of the
discovery and invention may be presented.

In Fig. 1, ab is a bar resting upon supports -

¢, and d is a block resting upon another sup-
port ¢ and in eontact with the end of the bar
ab. If & blow be imparted to the end g of

“the bar by means of & hammer and in the di-

rection of its length, as indicated by the ar-
row 7, it is well known that the concussion

force will be transmitted through the bar

from the end o to the end b and that the block
d will be knocked away from the end of the
bar ab by means of this force, or by the effect
of the blow which is produced at the end b.

"The -above is but one of a number-of fa--
miliar illustrations of the action of the force.

of concussion when imparted by .external -

means to one body which is in mechaiical
contact with another body, or which is‘in
mechanical contact with one of a number of
bodies in mechanical contaet, as billiard balls
for instance. ' : ‘

Previous to my invention, concussivn has

7 been utilized in the indaustrial arts through

the agency of simple tools, as where a solid
body is held against a nail head and is struck
with a hammer, instead of striking the nail.
One of the most comuion acts of the artisan
is to hammer upon a tool which conveys the
force of his blows to the operating part of the
toolor toan operating tool and theseblowsare
administered in every direction and upon all
manner of  devices. The mechanic places a
block against a part of a wheel oran eccen-
tric and strikes the block with a hammer to
turn the wheel or the eccentric about its
shaft, but his. object is simply to loosen or
adjust the wheel or'eccentric upon its shaft.
Nevertheless, previous to my invention con-
cussion was - never used as an agency, or

6o
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prime mover, to methodically move or oper- -

ate, or control, mechanism or apparatus.
In Fig. 2, d is a4 notched wheél mounted

1 upon a support ¢ and ab is a bar which-may
- Figures 1 to 5 areintended to illustrate the .

rest at an angle upon rollers, as f, or simply
supports, as ¢ and E is a partition against
which the bar rests. A tooth  at the end d
of the bar engages the notches of the wheel

when the bar ab is moved in the direction of

the arrow R/,
the partition E at  with 4 hammerin 1
rection of the arrow 7 then the force of th
concussion - produced by the blow will he

transmitted through the partition and bé im:

parted to the bar ab and if the foree is suffi:

cient it will cause the bar ab to bound away

from'the partition, when the tooth ¢ will ro-
tate the wheel d one notch, say. - It frietion

or other means prevent the wheel d from tarn-"
ing when the bar ab slides back against the

Now if a blow be struck upon -
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partition then repeated blows at oy will
cause complete. rotations of the notched
wheel d d.

In Fig. 3, the bar ab is placed horizontally
and is suitably supported by one or more
posts ¢, or by posts ¢ and the spur wheel d.
A spring g engaging the pin o in the bar ad
presses the latter against the partition e. A
rack s oun the bar ab engages the teeth of the
wheel' d. Now if a blow be struck upon. the
partition e at 2 in the direction of the arrow
r then the force of econcussion produced
thereby will be transferred through the par-
tition and bounce the bar ab away, as before,
and cause the rack s to turn the wheel d.
The spring g will push the bar ab back against
the partition as soon as the effect of the blow
ceases, and an oscillating motion will result.

In Fig. 1, the force of conc¢ussion may be
transmitted from o to b and move. the block
d without the bar ab itself being moved, or
the bar may move when struck, but the bar
can move in a right line only.

In Figs.2 and 38, the wheéls d could not-

turn unless the bar ab moved under the force-

of the blow. Here, the bar ab moves in a
right line, also, but its action is transmitted

to a rotating or oscillating body from which -

rotary, oscillating, or reciprocating motion
may be transferred to other members of a
device.

In Fig. 4 the parts first set in motion move
in curved lines only.

In Fig. 4 1 is a hammer like-body having a .

supporting arm m pivoted to a support ¢ at
h.. Thehamuwmerl, asarranged, is held against

the partition, or a door, e by the spring g. A

blow given at « will cause the hammer [ to
bounce away from the partition ordoor in the

are 4. An arm ¢ projecting from the ham-:
mer hub, or its shaft i, or a wheel j on the:
shaft, may serve to transmit motion to other

bodies or devices in straight oreurved paths.

4 and & may be pulleys and w a wrapping !
connector as a cord communicating the mo-;

tion of % to k. :

. ted through a solid mediam a short or a con- |
siderabie distance before it is transmitted to
a moving or operative device; and a device |
set in motion by concussion may be variously :
constructed or arranged to operate other de-:

"50
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vices placed near to or at a distance from it.

The elementary devices shown in Figs. 2,:
3 and 4 may be variously arranged to operate :
apparatusor mechanism in proximity thereto. .
In Fig. 5 ab is a bar of any practicable:

length through which it is desired to transmit
aneffective concussive force and may be made

integral or of parts joined at theirends. Such:
. a bar may be supported, directed, and pro-

tected inany suitable manner.

Oneend may |

terminate in a room, office, or house, and the |

other terminate in some other similar near.or
remote place. . ) )
It is intended to transmit concussion

508,002

through a solid medium, as the bar abd, in Fig.
5, as far as may be practicaple.

In Fig. 5, I may be the hammer of any form
or arrangement of aconcussion device placed
in one locality, as an office (indicated by
dotted lines) and the transferring mediam ab
may be operated upon by any suitable means,

7¢©

asahammer,attheend ¢ in anotherlocality, as

ahouse (indicated also by dotted lines). Such
golid medium may extend in any direction,
horizontal or vertieal, as shown in Fig. 5 or
otherwise, and may be stationary as shown
in Figs. 5 and. 6,0or movable, as shown in Fig.
3 where the blow may be given to either the
end of the bar ab or to the partition e.

The manner of using and controlling con-
cussion above explained has peculiar value
when applied to secure, release, or operate
locks, safe bolt work-and similar devices when
these are used in connection with-safes and
other secure receptacles. It is in conneetion

with such' devices that-I shall first develop

and practice the application of the abovede-
seribed manner of usingand controlling eon-
cussion. B

The following deseription of the applica-
tion of concussion to secure, release, and op-
erate locks. safe bolt work, and similar de-
vices, will fully illustrate the practieal and
effective manner in which I am able to con-
trol the forece of concussion. : S

It has been shown above how concussion
may be transmitted through a solid, station-
ary, and rigid medium, as the wall.of a build-
ing, or the door or wall of a safe, or other se-
cure receptacle, and may be imparted there-
from to a primary component of an elemen-
tary device which may be suitably combined
with, connected to, or incorporated in,any op-
erating apparatus or mechanism for perform-
ing any desired useful work; and also that
the said first part which isin contaet with the
said door, wall, or partition, when subjected
to the force of eoncussion received through
the solid medium may be arranged to move

; 1 in either a right or a eurved line in bounding
The force of concussion may be transmit-

away from the said wall, door or partition,
which provides for the communication from
the said first moving part toother parts of ap-
paratus or mechanism of any manner of me-
chanical movement, so that the action of the
force of eoncussion as discovered by me, the
methods of control invented by me, and the
modes of its practical application devised by
me, constitute all, and the only, essential pri-
mary bases of the new means herein for the

first time described for performing mechani-

cal operations by the force of concussion.
The scope of this invention will include,
also: first, mechanism or apparatus moved
or operated wholly by concussion; second,
mechanism or apparatus moved or operated
by concussion in connection with auntomatic
devices; third, automatic devices freed for
their automatic movement or action by con-

cussion; fourth, mechanism or apparatus
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. moved or operated in conjunction. with auto-
matie devices freed for their automatic move-

IO

15

20

ment or action-by. concussion. - G
- In primary devices moved or.operated Ly
concussion in the manner herein deseribed all

-of the ““ mechanical powers ” are applied as ele-
‘entary constituentsin some mannerorother.
in one or other of the devices illustrating the

practical application of ‘the force of-concus-
sion tothe'movement or operation of mechani-

-cal devices. Insecurereceptacles such devices

moved oroperated by concussion are located
and protected within the receptacle and may
be entirely isolated from the exterior of stch

receptacle by its solid walls and doors, and’

in this application of the invention, then, a
solid fixed medium separating the concussion

device .from the means which produce or
- -.originate the force of concussion _is an essen-

tial and primary elemeunt. But the scope of

. theinvention is not limited to meansor struct-
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" tired, or in case of mobs, &e. "

ures.in. which .a -solid, rigid, stationary me-

dium to be-interposed between.the point or

place of . application.of the blow.which ‘pro-
duces the concussion and the point or place
‘where the effect-of the concusgsion is received

-upon a movable part'or element of a form. of

a primary concussion, moved or operated ap-
paratus or mechanism, asis the case with the
devices.herein set forth which are used within
safes and secure receptacles. : '

The end of the bar.ab in Figs. 2 and.3, or

~the-hammer ! in’ Fig. 4, may itself be struck

directly by the means which are used to impart,
thereto the foree of:concussion. To do this
in.Figs. 2 and 3 it is only necessary to dis-
pense with the partitions e and provide suit-
able stops for opposing the backward action
of the bars ab while leaving their ends Q ex-
pased . for receiving the blows of concussion,
However, this arrangement of primary ele-
meuts in coneussion apparatus or mechanism
cannot have such an extended or valuable
application.as when.a solid, rigid, stationary

medinm isintroduced as an element; asin the.

applications to safes and secure receptacles.
_Figs. 6 and 7 show practical applications
of the principle illustrated in Fig. 5.

In Fig. 6,y A may be a prison office, C cells,
P partitions, D cell doors, and ab may be a
continuous solid medium, as an iron bar,and
may have devicesas lugs or branches adapted
to make mechanical contact with the concus-
sion hammer [ which may be pivoted at points
h in localities such that means as arms 4 may

-connect with the. bolts.or other locking de-

vices of the-doors and .control and operate
them.:- Theofficer in charge of the office could
strike the bar ab at ¢ and immediately re-
lease all of the prisoners in case of fire, while
the device would be a positive guard over the
other forms of locks used on the cell doors.
Such a device would -have especial value as
a simple single means for positively control-
ling all-locking devices in a building from a
single office after all of the prisoners had re-

- Fig. 7.shows how but- one concussion de-
vice may be used and may be protected with-

‘in aroom, or a strong secure receptacle even,

and be connected with and made to move.

70

or operate a wheel train, as H. J. K. which -

may have any suitable means, as springs or

weights, for furnishing-motive power.. . If the
device is placed within a secure receptacle
then the blows- ‘may be given at the point-z
on.the exterior, or the point of applying the
blow may be. protected and secreted within a
secure: receptacle.: 'Here, the bar abis ‘ar-
ranged to move upon rollers fand the bars g

‘may connect. with and control, and “operate.

the usnal locking - devices of cell or other

-doers. . - . : S
The.arrangement shown.in Fig.7 indicate‘s »
that any desired amount of power may beap-:

plied for transmitting the controlling action
and -power to distant points, and.that such
means may be used inconnection with any
kind of receptacles or buildings for securing
them and controlling their fastenin g8, 0reven
for:-controlling fastenings of any kind regard-
less of buildings or inclosares. .« - -0 - .-
The application of concussion to the devices

tion of my invention to.the devices:of safes

-and. secure . receptacles-.and described and

illustrated in this specification and the ac-

“companying drawings comprises the practical”

and minate-application of minor features as

well as a broad general presentation of-the

primaryinvention.” Iset forth means for and

‘modes of moving or operating the devices:of

safes and secure receptacles directly and also
indireetly by the force of coneussion. ...

Since the transmission of motion and force
within a secure inclosure is a constituent of

‘my- invention, the force of concussion  re-

céived through and from the door or wall of
such receptacles may. be imparted to and
made to move or operate asimple device, as
a pin bar or bolt or other simple device which
may have but a simplesingle function to per-
form. as well as made to move any complica-

75
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of safes and secure receptacles.—The applica- .
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tion of apparatus or mechanism.  Thedevices *

directly or indirectly moved or operated by -

the force of concussion may be either nonau-
tomatic or automatie. The force of concus-
sion may be imparted to a device at rest so
that it may move and perform one or more
simple or complex functions and then come
to rest, or such device may have incorporated
therewith ‘or connected thereto means, as

115

120

springs or weights, for maintaining action -

therein after once set in operation by the force
of concussion. . Theforee of concussion:may be
continuously applied in a.manner adapted to
maintain a device in continuous or intermit-

125

tent action. It may be applied to tempora- - '

rily or permanently arrest the motion or ac-
tion of ‘a deviee located within a secure in-
closure.; Devices having definite or-periodie

times for operation may be operated or con-

trolled by the force of concussion. This force
may be made to operate two or more devices,

130
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10

suitably connected or combined in suecession
or periodically. :

All of the various operations of starting,
stopping, reversing, connecting and discon-
necting apparatus and mechanism capable of
being performed automatically may be ac-
complished by means of the force of and un-
der the control of concussion.

Concussion controlled devices may be con-
trolled from a distance by means of electrical
apparatus and connections as well' as by
means of purely mechanical connections,

Since I have developed the application of
concussion to the control of the locking and
unlocking devices whose object is to directly
or indirectly control the devices of safes and
secure receptacles first, I shall, therefore set

. forth in this specification first the applica-
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tion of concussion to the control of the secur-
ing apparatus which is generally controlled
by the above mentioned locking and unlock-
ing apparatus. Hence, I shall first show and
describe the application of concussion de-
viees in combination with time loeks, combi-
nation loeks, and devices operated in con-

nection therewith, and show how such de-.

viees and the apparatus or mechanism con-
trolled thereby are positively certainly, and
completely controlled by meansof the force of
conecussion; it is to be understood that when
“eonecussion device,” “concussion:devieces”
or primary “concussion device” is hereinaf-
ter roferred to I mean a device adapted to
receive the force of coneussion, and to be
moved thereby in a regular predetermined
manner, with such connection or connections
as will -enable it to' perform some office or
funection in-eonnection with the other me-
chanical parts with which it is associated,
and shall then show how concussion may be

- applied to positively, certainly, and com-
. pletely control, move and operate the massive

45
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bolt-work ‘of safes and secure receptacles;
but on account of the close relation existing
between the functions and connected opera-
tions of the locking devices proper and the
bolt-work it will be necessary to consider each
more or less in setting forth the other. .
The following apparatus and mechanism
will be set forth in the following order:—
first; a structure termed a concussion timer
and consisting of an ordinary time movement
and the nsual automatic mechanism con-
nected therewith having and controlling the
“hook,” “dog,” or “angle-bar” which con-
nects with and controls ordinary -automatie
bolt-work in the well known manner, trip-
ping apparatus arranged to econnect with and
operate the said hook, a spring-operated con-
cussion controlled wheel train for operating
the said tripping apparatus, a primary con-
cussion device adapted to receive concussion

- from the inner surface of the door, or wall, of

65

a safe or secure receptacle, and a speed regu-
lator having provision for motion in but one
direction; the arrangement being such that
.the timer controls all of the said apparatus

and mechanism when running; second, means
for and modes of protecting such apparatus
as just mentioned from injury and from be-
ing operated in any manner by the force of
blows: or explosions illegally or improperly
communicated to any exterior part of thesafe
or receptacle; third, after-locking or subse-
quent-locking means and modes; fourth, the
combination in the same strueture or in con-
nected structures of the concussion-timer with
an ordinary combination lock and a safe door
having the usual lock spindle; fifth, a secure
inclosure, as a safe or secure réceptacle, hav-
ing a concussion timer located. within the
same at any suitable point other than on or
about the door, as usual, of the same and a
continnous communicating connected solid
rigid medium, or a similar solid jointed me-
dium for transferring the force of concuission
received at any desired point to the inner
surface of the ineclosure or its door to thé con-
cussion apparatus of the timer; sixth, a con-
cussion timer located as last deséribed within
a similar strueture aud having combined
therewith electrical means as eleetro mag-
nets, a cireuit communicating with the exte-
rior of the inclosure,and a circuit makingor
breaking device located exterior to the said
inclosure, whereby the said concussion appa-
ratus, so situated, is capable of being oper-
ated exterior to the inclosure, and at any de-
sired distance therefrom; for the purpose of
connecting or disconnecting the hook of the
concussion timer with the automatic bolt
work of the inclosure; seventh, a spring
driven concussion controlied and operated
combination lock;eighth,automatic meansfor
producing concussion upon the exterior of a
safe or secure receptacle; ninth, rewinding
means; tenth, the application of concussion to
the“ mechanical powers,” and which are used
in connection with the devices of safesand se-
cure receptacles; eleventh, setting the tum-
blers of combination locks directly by means
of primary concussion apparatus; twelfth, a
concussion screw device combined with an
ordinary time movement having and control-

ling the hook which connects with and con-

trols ordinary automatic bolt work in the well
known manner, and tripping apparatus; the
arrangement being such that the timer con-
trols all of the said apparatus and mechan-
ism whenrunning; thirteenth, concussion ap-
paratus eomprising a spring driven wheel-
train for moving bolt-work into and out of

the locked condition; fourteenth, concussion-

apparatus operated entirely by concussion
for moving bolt-work directly; fifteenth, con-
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cussion apparatus operated entirely by con- °-

cussion for directly moving bolf-work-into
and out of the locked condition; sixteenth, a
coneussion screw device applied directly to
moving safe bolt work into and out of the
locked condition; seventeenth, varieties of
“notched-hooks” and tripping mechanism
controlled by a timer.

3

The primary object in the application of




508,902

my invention, however, to means for locking
and unlocking safes and other secure recep-

- tacles is-to be able to construct such .inclos-

10

I5

ures without any hole or opening of any kind

- whatever through their doors or walls, and

the primary means herein described adapted

-to this. purpose consist essentially of an ar- |

rangement of apparatus or mechanism located
within the safe or secure receptacle, means
as an automatic or nonautomatic concussion
device to be used exterior to the safe or re-
ceptacle and adapted to communicate a blow
to some exterior part thereof, as a knob pro-
vided for that purpose; and & continuous solid
communicating medinm, or equivalent there-
of, for transferring the force of the said blow
fromn the exterior to the interior of the inclos-

- areandin amanner adapted to act effectively

- Teceptacle,

25

- pear and be

~upon and thereby move or operate the said
20
-". same time in 4 manner such as not to injure

interior apparatus or mechanism and at the

to any extent whatever any apparatus: or
mechanism located within the safe or secure
Minor objects and subsidiary
means pertaining to these structuresand their
apparatus and mechanism will plainly ap-

pointed out in the body of the
specification. : : ‘

- - Heretofore, manufacturers of safes and se-

s

35

40

cure receptacles have in the main found it
necessary or useful tohave some kind of posi-
tive connection between -the outside and in-
side of these structares which require to be
moved ‘in some manner when being used or
operated in order to be able to operate locks
and bolt work by which such inclosures were
fastened. This condition requires holes
through the doors in which to place the lock

-arbors and bolt-work spindles, or else some

electrical connection with the interior of the
inclosure by which power could be transmit-
ted from the exterior to the interior. Allin-
terested. but unbiased persons consider the

“~arbors or spindles and the holes in the doors

45

into which these arbors or spindles are placed,

to be a weakness, partly because of the in.

- ability to properly temper these devices to re-
- sist the drill and the pulverizing action of re-

50

55

60

65

peated concussion, and partly because of the

'difficulty of producing a free action of these

spindles or arbors-and at the same time prop-
erly anchoring them in their places. Thein-
dicated difficultieshave oceasioned the use of
-doors.-on secure ineclosures which have no
holes through them and no arbors or spindles

‘connected with the timerand also with onter
- portions of the structure, and no means

by
which the locksand bolts of the interior conld
be operated from the exterior; but depend-

ence for locking and unlocking secure inclos--

ures, which were conditioned as here stated,
was placed in the automatic action of time
locks followed by the antomatic action of au-
tomatie bolt work. Evidently the automatic
time-locks and automatic bolt-work may fail

to_aet and thereby bring- about serious re-

sults;-and for this reason such devices have

not been relied upon heretofors to the extent
of using them only limitedly even upon safes
having no holes through the doors. In-the
case of time locks, the difficulty of their fail-
ure to perform has been curéd by the well
known qualities of the nonlockont timers
which are-at present so extensively.in use,

but these nonlockout timers require arbors.

or spindles and holes.through the doors.of the
secure inclosures.
be solved, in making this application of my
invention, is to supply seeure receptacles with
lock and boltwork fastenings within while
constructing the receptacles without. holes

through their walls or doors to still make the

automatic.bolt work and automaticlocks of

70
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Therefore, the problem to

8o

the. interior have some positive connection .

with the exterior, other than through the use
of -electricity, by which the said antomatic
devices may be operated when their ordinary
means of action have failed. ;

I have discovered a mode of operation and

‘devised means for ¢arrying the sameinto ef-

fect, which will solve or accomplish the above
problem -pertaining to the apparatus and de-
vice of secure inclosures. -1 have discovered
that the effects of: concussion can be trans-
mitted through the solid substances-consti-
tuting the doors and walls of safes-and se-
cure receptacles without requiring holes or
arbors through them and be capable ‘of per-
forming useful effects upon locking and un-
locking: apparatus and - mechanism within
them, and to the best of my knowledge and
belief I am the first person who has ever em-
ployed concussion in connection with any of
the useful funections of locks or bolt works of
secure inclosures and so as to cause these de-
vices to perform their usual operations when
their ordinary means have failed. ‘
Among safe lock manufacturers concussion
has been heretofore feared as a destruetive

‘agent and has been looked upon-as being only
such an agent, and 'as an enemy, and has

therefore been used in ‘this connection only

for indefinite, uncontrollable, or' déstructive =

purposes; but I'use concussion in this con-
nection when and as I please: directing, con-
trolling, and manipulating its effects to any
desired extent and end, - TR

It. will be shown herein that in - certain
forms of lock apparatusor mechanism for se-
cure inclosures I use ‘concussion to release

the previously stored force of a spring, or of.

gravity; or to wind up devices and thusstore
the force of springs or gravity to a device

-whose force has been exhausted, by means-of

concussion, and by subsequently releasing
the force which hasbeen thus made available
by concussion utilize it for moving or operat-
ing the lock apparatus or mechanism. - It will
also be shown that I direct the force of con-
cussion in such devices so that it will act di-
rectly orindirectly upon the serew, the wheel,
the lever, the wedge, the eccentric, or other

-mechanical appliances which are used-forany
purposes in connection with-apparatus -or
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mechanism of secure inclosures such as re-
quire the use of power or force to effect a de-

.sired end, and I avail myself of its use in

greater or less quantities and through solid
substances at a time when it may be required
and in the place where it is needed.

TFigs. 8 to 27 show an ordinary time move-

~ment and the hook which it controis and

10

15

20

25

30

which engages with and in turn controls au-
tomatic bolt work as shown in Fig. 26, and
these figures also show what I call eoncussion
tripping mechanism and show the latter com-

“bined with the time movement in a manner

adapting it to operate the said hook in case
the timer should stop or fail to perform that
function and yet not be capable of perform-
ing that function when the timer is running.
Figs. 27, 28 and 29 show concussive appara-
tus adapted to perform afterlocking. Figs.
30 and -31 show the application of an eccen-
tric to the movement of bolt work into and

out of the locked position and where the ec-
_centric-shaft is propelled by means of a con-

cussion wheel train located within the in-
closure and also shows this train and conse-
quently the bolt work controlled by the hook
of the time movement. Figs. 32 and 33 show

a time movemeunt and where a. time move-

ment . controlled concussion device, such as
shown in Figs. 8 to 27, having and con-
trolling a hook is in combination with a

. tumbler combination lock and with a timer
_ controlling non -lock-out device, and with

35
40
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safe bolt work I. Fig. 34 shows a method
of econducting the force of concassion applied
to the outside of a safe.door or to other part
of a safe, through the door to a concussion

“timer and thence leading it to' the Dalton

concussion timer when the latter is in place
on.the side wall or at anyother desired place
inside of thesafe and at any desired distance
from -the safe door. Fig. 34 also shows a
method of retaining automatic boltwork in
the locked condition by Dalton’s concussion
timer and when the automatic boltwork is on
or-about the safe door and the Dalton con-
cussion timer is on the side wall, say, or on
some other part, of the safe as described.
Fig. 34 further shows the application of elec-
tricity 'to connecting or diseconnecting the
hook. of the Dalton concussion timer with
automatic bolt -work, or to end the control of
such hook when the time movement of such
concussion timer has failed to perform these
functions. The method illustrated shows
electricity so applied as to start coneussion
tripping. mechanism such as illustrated in
Figs. 8 to 21.  Figs. 35, 36, 40, 41, 42, 43, 44

“and 45 show parts of my concussion combi:

6o

nation lock and the construction and opera-
tion of thesame. Fig. 45* illustrates the man-
ner of employing electric bells in connection
with such a combination lock. Fig. 37 in
connection with Fig. 44 shows the combina-
tion of my concussion combination lock with
such time and concussion mechanism, as is

" shown in Figs. 8 to 27 and how the latter may

.combination lock tumblers.

508,902

be controlled by the former. TFig.38 isa de-

tail pertaining to Figs. 8, 9, 10 and 11. Fig.
39 shows a running spring barrel, &e. Fig.

46 shows a device adapted to be attached to
the exterior of a safe door and operated at
the safe by hand or at a distance from the
safe by means of electricity. Figs. 47 and 48
show the application of -concussion-operated

mechanism to the removal or withdrawal

of safe bolt work. Figs. 49 and 50 show
concussion operated rewinding devices. - Fig.
51 shows concussion applied to setting up
Figs. 52, 53, 64,
55, 56 and 57 show a concussion screw devi.ce
in eombination with a time-movement and its
tripping apparatus. TFig. 58 shows the ap-
plication of an eccentric to the movement of
bolt work into and out of the locked position
and where the mechanism is operated by
means. of concussion and where it and con-
sequently the bolt work is controlled by the
hook of the timer. Figs, 59, 60,.61 and 62

‘show concussion screw devices applied di-

rectly to control.and operate automatic safe
bolt work. Figs.63to 76.showarrangements
for use in connection with thelast mentioqed
device. Figs. 77 to 80 show a modiﬁcatl_on
of a fan regulated wheel-train for use with
such bolt work concussion-serew devices. Fig.
81 shows a modification of tripping apparatus.
Figs. 82 to 90 show other modifications of con-
cussion tripping apparatus. )

All of the figures are fully described in the
body of the description.

On account-of the great number of illus-

trations presented different lettersand num-
bers have been used when describing modi-
ficationsordissimilar devices, but all essential
parts performing the same funections in dif-
ferent devices or modifications are designated
by the same letters or numbers so-that such
parts may be easily traced in the different
figures even without the aid of .the deserip-
tion and consequently no confusion of parts
will arise. :
Infigures which show modifications of parts
or devices, some portions of devices, or even

‘entire devices, which have been previously

fully shown by drawings are. shown more or
less incomplete, but essential parts are al-
ways shown when necessary tosufficiently set
forth an operative device. : :

Figs. 8 to 27 represent an ordinary time
movement provided with a tripping mechan-
ism that is connected with the hook V” of the
timer in such a way that this tripping mech-
anism can be made to act upon this hook
whether the timer is running or not, but in
such manner as to be ineffectual in remov-
ing the said hook from engagement with the
bolt work if the timer is running. This

tripping mechanism Z, E, B F, G is gener-
ally speaking, similar in eonstruction and
operation to that used in my former non-
lock-out inventions and which is acted upon
by the paris of the well known and previ-
ously devised combination lock, or mechan-
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~ismegquivalent thereto, which is used in whatis
-known as non-lock-ont time lo¢ks. In thepres- |

ent case, I drop the use of the said combination
loek, or mechanism similar thereto, such ashas
heretofore been used toactupon and start or
drivethe aforesaid tripping mechanism for re-
movingthehookof the timer,and in lien there-

-of I'use a train of gear wheels whose motion is

preferably produced by a spring and prefer-

-ablyregulated by a fan, and I connect this fan
regulated mechanism with the aforesaid tri p--

- ping mechanism so that the latter will be able

_toremove thehook of the timerand I place the
fan regulated mechanism in connection with -

i)
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a concussion releasing device for releasing it
and thus put it under the control of concus-
sion. The arrangement here'issuch that the

concussion produced by a single blow is suf-
ficient to free the fan-regulafed mechanism

for'action and through it entirely remove the

hook of the timer, but in case the time move- -
‘ment is running then the latter in connection
- with the said tripping-mechanism will dissi-'
pate, overrule or annnl the effectsof a single
‘blow and the time -movement will continue

to replace (indirectly by a spring, not shown

but coiled about the shaft-Z and acting upon
the hook V” in the direction of the arrow Va)
‘or permit the replacing of ‘the partially re- |
moved hook before the work of removal ean -

be renewed by t.hefan-regulated-mechanism;
but in case the time movement is not run-

ning, then the fan-regulated-mechanism when
released by concussion can go on and com;
plete the removal of the hook of the timer
and thus prevent a lock-out by the premature -

stoppage of thetime movement.. The arrange-

ments of the mechanism may be such that |
an advance of the “notched hook” @G one:

notch only will not cause an action upon the

‘hook at all and hence when the timeris run-
ning the said fan-regulated-mechanism can-:
-not-act upon -the said hook until notches 2
-and 3 of the notehed hook G engage and hold

to.the pinion shaft d® of the time movement,
After one act of concussion releases the fan-

regulated mechanism the latter will advance -

- one step of several of which it is capable and
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which are needed to be taken in order to ef-

fect the removal of the hook and so continue

‘until the hook is released and then the fan-

regulated-mechanism is brought to a stand-
still, but may be released again by the con-

cussion of another blow if the first blow has -
not removed the hook and thisoperation may

be continued until all of- the required steps
for the removal of the hook have been taken.

‘Remembering that the ordinary operations of

thetimerwill removethehook,itbecoines plain
thattheactionofthefan-regnlated-mechanism
is not required until the time movement stops
prematurely. Ifthetime movementdoesstop,
thenthefan-regulated-mechanism willremove
the hook as described and consquently the de-
vice as a whole isthereby a non-lock-out time
lock which performs its funetions without

.any connections with any arbors or spindles

<

through the doors, or walls'of secure inclos-
ures without requiring any holes ‘through
them. If we consider that unlocking has

7¢

been ‘éffectéd whenever the timer hook has -
been removed from its engagement with the

bolt work mechanism (as is the case with the
construction so fay deseribed) then the secure

receptacle is open and may be entered by

any one,—which ‘may be an undesirable con-

dition in case the proper person should fail -

to-arrive at the structure at the time'it has

become unlocked. To provide against this
condition I introduce in connection with the
above structure a combination -lock .which
shall also have control of the bolt work and

which will require a4 knowledge of its combi-

8o

nationn to unlock it and then it must be un- -

locked before the strueture will be free to.be

opened. .

In Fig. 52, essential parts of a-tambler com-

bination lock are shown and the hook, or “an-
gle bar” of this lock is shown ag adapted to
engage and be controlled by a- time ‘move:

[0]¢]

ment-and ecncussion operated device si'm’ilar :
to that shown in Figs: 8 to 27. The tum-

bler shaft in Fig. 32 may -be operated in va-

‘rious ways. ‘It may be a spindle or arbor, or

mmay connect with a spindle or arbor passing
through the doorand be operated-from the ex-

95

terior of the door by hand in the usual man- -

ner; or it may have connécted therewith and
be operated by mechanism which is ' worked
by electricity from the exterior.of a recepta-

cle not having any kind of hole through its

‘100

door; orthe said tumbler-shaft may e oper- = - -

ated by concussion mechanism similar
shown in Figs. 35 and 36.’

"I' contemplate that in .some places trade
will'call for the combined use of a time move-

to that

05

ment and aconcussion operated non-lock-out -

device such as shown in Figs.'8 to- 27 and in
fig. 32, with some well known reliable tumbler
combination lock adapted fo.be opened from
the ‘exterior of a receptacle by means of a
spindle or arbor in the usual manner, but

‘where the timer will do the usual daily un-

locking and the arrangement be such that
the combination lock used need not be ma-

nipulated until an emergency calls for it.

In connection with Figs. 35 and 36 a-con-
cussion operated tumbler combination lockis

described which may be used in connection

with the time movement and concussion op-
erated non-lock-out device described in Figs.
8 to 27 as a means for controlling the bolt-

LIo
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work after the hook 'V’ controlled by the timer

has been disengaged from the bolt work and
when these devices are used together for con-
trolling "the bolt-work ail manner of ‘holes

125

through the door-or walls of ‘a seeure recep- .-

tacle ecan be dispensed with. The.combined

time movement and- concussion:- operated
movement  for controlling the hook which
guards the bolt work is shown in Figs, 8 to
19, and these figures represent in more orless -
detail, the time movement such as has been °
previously used in my “Dalton improved -

130
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dual time lock,” and is therefore so well
known as to not require special deseription
here, and the figures show what I term a fan-
regulated-train of gear wheels, the said train
being provided with other parts hereinafter
deseribed.

Fig. 12 shows the face of a dial R having a
rim S with holes h for pins, and represents on
its face a similar appearance of figures, holes,
and porcelain center to that of my “dual
timer” now in use, but the back part of this
dial is provided with a spiral groove sy which
starts near the center and terminates near
the circumference as shown in Fig. 16. This
dial is rotated by the time movement once in
forty-eight hours and is acted upon by the
lever 2 Figs. 12 and 13 whieh lever is pivoted
at.one end to thefront plate p? of the time
movement so as to have free motion about its
fastening and it carries a pin p on its free end
which works in the groove sg of the dial.
The dial acts by its pins 1 and 2 upon the
pins w of a day-wheel D’ Figs. 12, 17 and 18
and by cams C? Fig. 27 easily attached to the
rim S, upon the noteh v of the hook V’ shown
separate in Fig. 14. The hook V’ has the
usual spring (not shown) of such devices
which always tends to throw it in the direc-
tion of thearrow raand it with the day-wheel
D’ is placed on the stud s, shown separate
in Fig. 15, and which is fixed in the front
plate p?of the time movement. The hook V’
and the day-wheel can move freely about the
stud. The day-wheel D’ carries 2 notched
wheel U and the hook V’ carries a pawl w,
Figs. 12, 13, 14, 17 and 18, which is kept in
engagement with the rim of the wheel U by a
spring s® and acts npon the notch %, Figs. 12,
17 and 18 of wheel U. The day wheel D’ has
its rim provided with seven notches into
which the pawl X enters to hold the day
wheel, whereever set, through the pressure
of the spring s, Fig. 13 which is coiled about
the hub of pawl X. The parts st, V’, D’
and X are shown in their relative positions
in Figs. 12 and 13 while the dial RS, lever
?, time movement shaft Q, fixed spring bar-

“rel sb, and front and back movement plates
. p? and p’ are also shown in Fig. 13. . Fig. 16

5C
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shows the spiral groove sg in the back part
of the dial s, while Fig. 14 shows hook V’

with its pawl w and spring s% and Figs. 17.
and 18 show a front view and an edge view |

of the day wheel D’; the parts in Fig. 17 be-
longing to wheel U being shown dotted, and
the hook V’ and day wheel D’ occupying the

~ same relative positions as when placed op-

6o
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posite in Fig. 12.

Fig. 8 isa front view and shows the main
wheel A of & rotating spring-barrel acting
upon a train of wheels H, J, K, &c., up to a
fan M, all of which has a construction like an
ordinary time movement except that itsspeed
is regulated by a fan M instead of an.escape-
ment; portions of the wheels H, J, K being
broken away to more clearly show the con-

tinuous engagement and the whole arrange-
ment of the said train. .

Fig. 8 shows the dotted position R, of t._he
time-movement dial, the notched-hook G, its
rocking lever F, the two-armed lever E B/,
the pin P of the hook V’ seen in Fig:s. }2, 13,
14;20 and 21, the eccentric pawl d (similar to
that d Fig. 37), main wheel A, tt:ain‘ wheels H,
J, K, &c., the fan M, lever L with its detents
I T’ and its upper end ¢ in engagement with
the pin p of the train wheel K, toge_t-her Ynth
a front edge view of the fan plateo’, its bridge
o* and "a side view of the fan M. Observe
that two modifieations of means are showlg
in Figs. 8 and 10 for operating the lever E B,

Fig. 9 is a top view showing the notched
hook G, its driving lever F, the two armed
lever E E’’ and its shaft 2, eccentric pawl d,
detent lever L and detents I and 1’ and parts
of the fan-regulated train, with the positions
of some of the shafts and the train.

Fig. 10 is a front view showing the dotted
position of the dial R, the notched hook G,
its driving-rocking-lever F, the two-armed 1e’-
ver E E”, the pawl d’,atwo-armed lever C C/,
star-wheel B and main wheel A. Fig.1lisa
top view of parts shown in Fig. 10. )

Fig. 39 is a sectional view of the turning
gpring-barrel s, shown in Fig. 11, the star
wheel B, the main wheel 4, its pinion a, and
the train wheel H. On the shaft Q' of the
rotating spring-barrel sb of the fa.n:regulated
mechanism and in front of the main wheel A
Iplace thestar wheel B, Figs. 10 and 11,80 that
it will move with the wheel A in the direction
of the arrow 7%, and in connection with this
starwheel and operated by it is the two-armed
lever C C’, Fig. 10, fulerumed at ¢ and ear-
rying the pawl d.

Y e train wheels H, J, K, Figs. 8 and 9, are
provided with side rimso and o’ and the train
wheel K with a pin p, and the rim o has a
notch 4 and the rim o’ a notch 4’ to receive
the detents I and I’ of the detent lever L
which is fulerumed at I? and extends upward
and inward so as to reach the pin p of train
wheel K. Now the train wheels are so geared
with reference to each other that every time
wheel H makes three turnsandbrings itsnoteh
7 under the detent I of the lever L then the
notch ¢’ of the wheel J and the pin p of the
wheel K will occupy thepositionsshown inFig.
8, when the detent lever L will be free to move
forward and cause the detents I and I’ to en-
tor the notches of H and J and the end. e? of
the lever L to interecept the pin p whereby
the wheels H J K are stopped and held. The
lever L. can be pressed inward by a spring
(not shown) around its hub. At a suitable
place between the front and back plates p® p’
I locate a rock-shaft Z, as in the rear of the
stad st Figs. 12 and 13, and which earries the
two armed lever E E’’, the upper arm of
which is provided with ratchet-teeth and the
lower arm E’’ is arranged to act on the pin p

of the hook V’; see Figs. 8,20 and 21. On’
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" ‘the same rock-shaft Z and movihg with the

‘two armed piece E E’’ is the rocking lever F
carrying the notched hook G which acts by
its notches 1, 2, 3 upon the shaft ¢ of the
fourth -wheel of the time movement. The
star-wheel B, Figs. 10 and 11, moves in the
direction of the arrow 4% and acts upon the
énd ¢ of the arm C of the two-armed lever C

. O’ causing its pawl d’ to advance and engage

IO

£5

20

with the ratchet teeth of the lever arm E and

‘move it forward. The lever E carries the

rocking lever F forward and the latter carries
the notched-hook G until its first or end notch
1, drops over-the pinion shaft d® of the fourth
wheel of the time movement. If theshaft d?
is moving it will east off the notehed hook G,
as next described; and the latter with the le-
ver I and the two armed lever E E’/ will fall
‘back with the pawl d’ when the end ¢ of the
lever C-C’ recedes into the next notch of the

- star-wheel B. -

25

The rocking-lever F and. its spring (not
shown) having the notched hook G arranged
to engage the pinion shaft d® of any suitable
“time movement” constitute essential por-
tions of the tripping-mechanism specifically.
referred to in this specification.

- Fig. 88 shows the principle of the action

- ‘which takes place between the notched hook

30

35

40

‘G and the shaft d°% The pull through G in

-the‘direction of the arrow r # due to the said

spring (not shown) on the shaft of the rock-
ing lever F' and which aectsin the direction of
the arrow r° Figs. 8 and 10, causes a normal
pressure of the tooth of G in the direction of
‘the arrow rn upon the pinion shaft g5
this shaft is not moving then it holds the
notched-hook G securely, butif the pinion ro-
tates in the direction.of the arrow ¢ then the
tangential foreein the direction of the arrow
rt;due to the friction between G and d3, lifts
and throws off the notched hook G and per-
mits the said springof the rocking-lever F

' to pull the notch 1 away from the pinion
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‘shaft d&.

-+ Inthe deviceshownin Fig. 8 the main wheel

‘A has ninety-six teeth -which act on a pinion
a having twelve teeth and therefore one revo-
lution of A gives eight revolutions of H, or
one-eighth of a revolution of A gives one revo-
lution of H, but oneeighth of & revolution of
‘A corresponds with the stroke of one tooth of
the star wheel B and each of its teeth ad-
‘vances the pawl d’ one notch of the lever E,
‘Figs. 8-and-10; hence three teeth of the star
wheel B correspond with three turns of the
-wheel H and also with an advance of the three
notehes of notched hook G. :

By the above explanation we see that if a
force, as concussion, be caused to act down-
ward but once upon the projecting arm e’ of
the lever L disengaging its upper end e? from
the pin p of the wheel K the fan-regulated-
train will be liberated and will run for three
revolutions of the wheel H (after which mo-

tion will be arrested as before explained) and’

thereby advance the notched-hook G until the

If

arm E”’ of the 1éver EE” aetsupon the pin'

P, Figs. 8,20 and 21, and draws back the hook
V'’ from its engagement with ‘the bolt work,
as shown being done in Fig. 26. :

- Fig. 25 is a separate view of the fan-regu-
lator of the same size and asshown in Fig. 8,
and Fig. 24 is a top view of the same. ’

One important element of this application

of my invention is the combination with the

time-movement, or other similar wheel train,
of safe-locking mechanism of a regulator hav-
ing continuous motion in the same direction
and which will regulate the speed of the train
as doesa watch escapement but betterandin a
manner especially adapted to the peculiar con-
ditions under which a train may be run in safe-
lock mechanism, and in connection with such
regulatorIemploy adisengagingdevice where-
by the regulator is permitted to disconnect
from the train when thelatter suddenly stops,
and thus avoid sudden stresses being applied
to parts of the train, while the regulator may
come to a standstill when its stored energy is

expended, at which time it will automatically .
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connect with the train again soastobedriven

by it when the latter starts again: . .
In Figs. 8, 24 and 25 a-fan regulator is
shown in true size, and in Figs: 22 and 23 the
disengaging device is shown on an enlarged
scale. . ‘ '
In Fig. 37 a gravity governor g called a
pendulum governor, is shown connected to
the same shaft n® as in the fan M in Fig. 8.
The disconnecting device shown in Figs. 22

95

[oa

and 23 can be used with the ball-governor

also. ' -
The above are simple and preferable’kinds
of such regulators-for regulating time-lock
wheel trains. . o o
In Figs. 22 and 23, n®is the fan shaft, oper-
ated from the wheel N, Figs. 8 and 25, and is
provided with a notched part 08, and 0% is'the
fan spindle continuous with the shaft n5. . o7

105
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is a sleeve carrying the fan M and havingat .

its lower end notches z adapted to be en-
gaged by the notches on .the shaft part of
when the shaft drives the fan in the direc-
tion of the arrow 7’/ at which time the shaft
7 stops suddenly, as when the train is
stopEed by engagement with the detent le-
ver L. R o

To cause the mechanism ahbove deseribed
to perform its various functions sappose you

do your-locking at four p. m. with ‘aview to -

Lig

120

open the next day at eight a. m. ' Then wind -

the shaft Q" of the main wheel A as far as
you can,and wind the shaft Q as far-as you
can, which will be until, the pin p of the lever

I acting in the spiral groove sy in the back

part of the dial R reaches the limit of the
groove ‘at the circumference of  the dial.
Place the dial pin No. 1as many hours away
from No. 0, Fig. 12 as indicates the time
between four p. m. and eight a. m. of. the
next day, which is sixteen hours,
day wheel D’ so that the pawl X enters notch
1, as in Fig. 12, and thus placed the hook V’
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when sprung into-its locked position, Figs.
12 and 21, will have its pawl w in the notch
2° of the notched wheel U connected to the
day wheel D’ and the pin u of the day wheel
which is between notches 2-and 3 will be in
position to be acted upon by the dial pin No.
1. Thus positioned, the time movement will
rotate the dial RS and cause dial pin No. 1 to
act on the pinu of the day wheeland turn the
wheel to theright and the day wheel will then
act upon pawl w and carry the upper part of
the hook V’ to the right and its lower part to
the left and away from any device with which
this part may be engaged, as. the lever Va of
Figs. 21 and 26, thereby disconnecting the
hook from whateverithasto support, or dog,
or guard and thus freeing any device so

. guarded that may act, or can be acted upon,
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as may be necessary to cause unlocking of
the secure receptacle. The day wheel D’
when set with pawl X in notch 1 will act for
any number of hours up to forty-eight ac-
cording to the setting of pin No. 1 but if
more than forty-eight hours is wanted, say
sixty-four hours, then leavedial pin Neo. 1 as
it is placed in hole 16 of the dial rim S and
takeoutdial pin No. 2. Nextsetday wheel D’
so that pawl X is in notch 2.0f the day wheel.
With this setting dial pin No..1 will first come
into contact with the pin between ihe third
and forth notches of the day wheel and do so
in sixteen hours, and rotate the day wheel
D’ without disturbing the hook V’ until the
pin w between notches 2 and 3 of the day
‘wheel is brought in place to be acted upon by
the dial pins and pawl X is again in notch1
of the day-wheel and pawl w is brought into
notch ¥° of the wheel U connected to day
wheel D/, the time movement continuing to
run, as it may and the dial pin No. 1 will be
brought around in forty-eight hours so as
to act on the pin between notches 2 and 3 of
the .day wheel, as in the former case, and

withdraw the hook V’/from engagement with

bolt-work mechanism as formerly. In this
way the device may be set for any number of
days or hours which maybe desired, and will
continue to lock and unlock or guard and
suspend its guard as long as the time-move-
ment continues to run. If the time move-
ment should for any cause fail to remove the
hook I then bring into action my fan-regu-
lated mechanism such as has been heretofore
deseribed, and this is done as follows:—I
strike a blow with a hammer or other instru-
mentality capable of giving the desired ef-
fects of concussion at some suifable place on

the outside of the safe door and these effects

will be communicated through the door to a
concussion hammer, as Ch, Figs. 20 and 21,
within, which in turn aects by its arm o’ upon
the lever L and movesitsdetentsII’ and up-
per end ¢?, Figs. 8,20 and 21, from the notches
%,.¢' and pin p of the wheel HJ K and in the
modification shown in Figs. 10 and 11 per-
mits the spring which drives the fan-regu-
lated train to rotate the star wheel B in the
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direction. of the arrow-7*and then one of its
teeth acts on the end ¢ of the two-armed le-
ver C ¢’ causing pawl d’ to act upon the first
notch of the lever E E’’ propelling it, the rock-
ing lever F, and the notched hook G forward
until the first or end notch 1 of the hook G
engages with the pinion shaft d® of -the fourth
wheel of the time movement, not then in mo-
tion, and holds while pawl d’ withdraws and
until star wheel B is rotated another tooth
and advances notched hook G another notch
and so on until the third notch of the notched
hook G is brought forward and pin p of the
hook V’ is acted upon by the lower arm E’/
of the lever E E’” and the hook V’ is with-
drawn from its guard. If the pinion shaft d?
is in motion when the.first notch of the hook
G is thrown over it this rotation will cast off
the hook as previously explained and shown
in Fig. 88, and let it with the lever F and the
lever E B/ be drawn back to their normal po-
sitions by the described spring (not shown
but acting with the arrow 7°) as fast as the
pawl d’ withdraws for the purpose of acting
upon the second notch of the lever E and he-
fore pawl D’ can get into action with the sec-
ond notch of lever K.

The wheels and pinions of the train A H J
K having been showh as made and used, in
Fig. §, and the same being a conspicuous por-
tion of any figure in which it appears it is
represented in subsequent figures simply by
means of disks of the same size as and ar-
ranged as in Fig. 9.

In Fig. 21 a direct connection is shown be-
tween the lever L of the fan-regulated mech-
anism and the hook V’ of the timer. There
the lever L has an extension * with a pin p®
at its extremity arranged to engage the arm
a* of the hook V’. With such a connection
of the said parts, each time the timer moves
the hook V’ and releases the bolt work, as it
is about to do in Fig. 26, the arm a* strikes
the pin p® pushing up the lever I}, and thus
automatically disengages the lever L from the
train I J K and permits the latter to operate
once, the object of which is to keep the fan-
regulated train and connected parts in good
ruanning order by daily use. However, it is
not thought necessary to operate the concus-
sion and fan-regulated mechanism so often,
nor desirable so to do on.account of causing
unnecessary wear of parts. For this reason
provision is made for starting the fan-regu.
lated mechanism by hand when desirable.
Figs. 12 and 9 show such an attachment in

‘combination with the concussion mechanism,

and Fig. 19 shows the attachment separate.
It consists of an arm or lever b pivoted at b3
to the front movement plate p* and extend-
ing around the corner of the plate p*and hav-

ing its free end b*resting upon the horizontal

arm o’ of the hammer (shown in Fig. 20) and
as seen clearly in Figs. 9 and 12. The ham-

mer arma’ beingin contaect with the project-
ing arm ¢’ of the detent lever L a slight de-
pression of the knob b® forces the projecting
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end of thelever L. downward and its other arm
€® out of engagement with the fan-regulated

-train and permits the latter to run once.

- Figs. 20 and 21 show the means which I
have invented for preventing concussion

"“when used under control as herein described

from being transmitted in any manner other

“than through the desired concussion devices
.to any of the time or other mechanism of the

locking deviees.  Fig. 4 shows in an elemen-
tary manner the same feature, where the ele-
mentary deviee illustrated may constitute a
portion of any concussion moved or operated
apparatus or mechanism. InFig.4 all of the
parts of the devices and their supports ¢ are
isolated from the partition, door, or mediam
through which the concussion istransmitted

-with'the exception of the hammer ! which must

- makemechanical contact with the latter, The

20

same means will be effective in preventing
the force of concussion when applied blindly

- or maliciously, as when with the intention of
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damaging or displacing parts of the lock ap-

paratus, from reaching thelocking devices so

that the forece of blows ‘or an explosion will
be harmless to any device so protected.

In Figs. 20 and 21 the case C’ which in-
closes supports, and protects the time move-
ment, and concussion mechanism has flanges
1> by which, and the screws s it issecured to
the inner plate P’, of the safe-door, shown in
section in Fig. 20.. The holes for the serews
s®in the flanges 7° are made larger than the

‘diameter of the serews, as shown and elastic

washers w w’ as rubber, are placed over the
screw bodies so . as to completely isolate the
flanges 4* in every direction and on all sides
from the door plate PI; the washers w being

~-interposed between the flanges and the door
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plate Pl/, and the washers 10’ between the
flange and the metallic washers m’ against
which the serew heads bear and turn, and the
washer w having a sleeve-like part filling the
space in the eye of the flange %® between the
metal and the screwbody. When the screws
are in place as in the figures they clamp the
elastic. washers tightly in place and secure
the .case C” to the door in a manner which

' positively prevents any concussion being

50

transmitted to the parts of the lock mechan-
ism other than through the concussion ham-

‘mer Ch, and then effectively only when prop-.

~erly applied by suitable means at the knob %’
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in the exterior of the door and so as to travel

"in. the direction of the dotted line and arrow

shown in Fig. 20. = .

The principle adopted whereby concussion
may be directed and controlled intelligently
and effectively when applied to the locking

‘mechanism of secure receptacles without any

injury thereto is plainly illustrated in Figs.
20’and 21.. Then the hammer Ch is pivoted
at p* to the support m fastened to the casing
C’ and a hole n! permits the face of the ham-
mer Ch. to passthrough the isolated case wall
and restin contaect within theinner face of the
innerdoor-plate Plwhereitisretained (nomat-

terin what position the safe may be turned)
by .meaus of a suitable spring, as s’, which is
shown fastened to the case C’ and pressing
against the back of the hammer arm a? The

-horizontal hammer arm ¢’ is shown in con-
-tact with the projecting arm of the lever L.

Referring now, to Fig. 20 it will be.seen
that concussion applied at K’ and transmit-
ted along the dotted line'to the hammer Ch
will cause the latter to bound away from the

11
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door platePl. Butonaccountof the hammer, -

being pivoted at p* it is compelled to move in
an are.about the pivot, as explained in con-

8o

nection with Fig. 4, which causes its arm o’

to move in another arc about this pivot and
thus move thelever L of the concussion mech-
anism. The spring s’ replaces the hammer
Ch immediately, so that the ecombination. of
a pivoted hammerand a spring constitutes
the preferable form of simple means whereby
force transmitted throngh the solid material
of the safe or receptacle may be received

therefrom and be conveyed to and made to-

act upon mechanism having no other means
of connection or communication with-the ex-
terior of the safe or secure receptacle.
Fig. 26 is a perspective view showing - the:
only essential parts of the time movement and
concussion-operated and fan-regulated device,
described in- connection with Figs. 8 to 12,
which appear in the exterior. of the front
movement plate p? and showing also essen-

tial portions of automatic safe-bolt work, and .

this figure shows how. the hook V’ of the
former is connected with and made to control
the action of the latter., .~ .

_ The parts of the bolt work shown in Fig.-
26 were copied full size from a working draw-
ing which showed the bolt work complete,
but only essential portions could be included

‘within the space specified for patent draw-
ings. -

E? is_the upper bolt, CB the carrying bar,
B’ the bolt frames, ¢’ the case within which
the movement plates p’ and p? are secured
and the letters R’, w’, s%, and R 8, 3, U, D’, X,

and V’ are the same as described in connee-’
: BRI 1+

tion with Figs. 8:to 21. : ,

- Wis aweight which operates the bolt work
when released. It is pivoted at 14 to alever.
at 16 which is pivoted to the bolt frame B’ at
17 and whose end 8 is supported by the hook
9 of the lever 10—13 which is pivoted at 11 to
the framing or to the inner plate of the safe.
The end 7 of the lever 10 is supported by the
hook 6 of the dogging lever Va*. . The latter
is pivoted at 3, 2 to the inner-safe plate and.
the arm Va has its end 7' shaped to engage
the noteh 7? of the time hook V’. The parts
are shown in the positions oceupied jost pre-
vious to the hook releasing the lever Vg and
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permitting the weight 18 to.act and automati- _

cally withdraw the bolts E2.

_In existing non-lock-out devices the time
in which the tripping mechanism must act to
replace the partially removed hook V’ which

130

guards the bolt-work is limited by its being. "
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necessary to effect this replacing before the
main ecombination can be et up,and itisnot
practical to extend the usual work and with
it- the time requisite to set up the combina-
tion of the combination locks now in use;
whereas, with my new mechanism, it is prac-
tical to extend the time in which the time
mechanism shall act through the tripping

- mechanism for replacing the said hook after
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its partial removal. In the tripping mech-
anism herein described and arranged to effect
a similar purpose, such limiting of the time
for replacing the hook V’ is not necessary be-
caunse éxtending thetime in which the time
movement must trip the tripping mechanism
and through it.replace the hook does not ex-
tend the work of the operator, nor increase
his mental efforts.

Such a device as has been deseribed can be
arranged to use up either one second or one
hour before it will have accomplished the
steps required for removing the hook which
‘guards the bolt work, and-as ihe time-move-
ment begins at once to replace what has been
begun in the work of removal it is.plain that
the time-movement can have any desired time
to annul what has been done in the line of
removing the hook before the entire removal
of the sameo can be accomplished, because the
fan-regulated mechanism which does the re-
moving can be arranged to require as little
time as we may desire in which to doits work,

and as the whole operation, except the blow -

of concussion, where this is used to start the
fan-mechanism, is automatic; it does not tax
the mental powers of the operator nor in-
erease the work he needs to do. It is seen
in Figs. 12, 13 and 16 that this concussion
timer is provided with what may be called a
spirally grooved disk, or spiral cam, saving a
spiral groove sg starting at the center and ex-
tending in a continuous spiral coil until it
terminates in the solid metal at or near the
cireumference of the disk. By theuse of this
spiral groove if we wish the timerto run a
fractional part of twenty-four hours we wind
until the exterior términation of the groove
strikes the pin p and compels the winding to
stop and then the timer is prepared to run
three, four, five or more days according to its
capacity, and will run such a fractional part
of twenty-four hours as will be determined by
the operation of the day wheel in connection
with such a setting of the .dial pins as will
measure the number of hours you desire the
timer to act and as previously described. In
this way we get at winding always to a fixed
stop. : ’ .

It is plain that I can multiply the power of
the driving-spring and arrange a train tosuit
s0 as to prodoce a rotation of my fan-regu-
lated mechanism which willlastthree or four
days and in that way make a time lock which
will guard the structure in lien of the pres:
ent arrangements (time movements), which
use escapements.

Fig. 27 shows “after-locking” or “subse-
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quent-locking ” apparatus, where- p?* is the
front movement plate, and RS the time dial,
and V’ its hook. Va is the dogging lever of
the automatic-bolt-work arranged as in Fig.
26, and is here provided with a lug 6 which
is shown resting upon the end of the angle-
piece or trigger 7—S8 pivoted at 3 to a support
10. A concussion hammer Ch pivoted at 4 to
a support 15 has its face in contaet with the
door P’ and its projecting arm &’ in contact
with the arm 8 of the angle-piece.or trigger
7—8. When the said parts are in this posi-
tion the lever Va holds the bolt-work locked,
as shown in Fig. 26, and thearm 7 of the an-
gle-piece or trigger 7-—8 holds thelever Va in
position to engage with the noteh #? of the
timer hook V’ whenever the latter is permit-
ted to move in the direction of the arrow ra.
16, 17, 18 is a lever pivoted at 1 to a support
13 so that its weighted end 18 tends to hold
the end 16 up. The end 16 has a hook A’
adapted to engage a projection n® on the end
of the timer hook V’/ and when connected
with it will hold thelatter out of engagement
with the bolt-work lever Va. A concussion
hammer CA’ is pivoted at 2 to a support 14
with its face in contact with the door-plate
Pl, and its projecting arm o’ in engagement
with the under side of the end 17 of the lever
16—17. ’

- When the safe door is closed and the de-
vices are arranged as in Fig. 27 provision is
had for after-locking. To do this, concussion

is first applied to the hammer Ch’ which dis-

engages the hook h’ from the hook V'’ and
permits the latter to move in the direction of
the arrow va and have its noteh n? engage
the end n'® of the bolt-work lever Va. Ifthen
concussion be applied to the hammer C} it
will trip the trigger 7—8 and the lever Va
and place the latter under the control of the
hook V' of the timer. By combining a con-
cussion device, such as shown and described
in connection with Fig. 46, with the hammer
Ch and Ch' in Fig. 27, after-locking may be
accomplished at a distant point at any de-
sired time. The hook V’ may be held out of
engagement with the lever Va by means of
cams C? attached to the rim S of the dial R.
The eam C? is secured to the rim by means
of a pin, as ], and its periphery coincides with
and moves in the are 7, b, a, so that the cam
will make contact with the projection at v of
the hook V’ and force the hook, into the un-
locked position and away from the lever Va
and keep it in that position until the cam has
passed by the projection at v. When the
length of the surface of the cam c¢? which
comes in contact with the hook V’ determines
the length of time during which the hook will
be off guard and it is pla‘n to see how cams
similar to C* may be.placed around the rim
of the dial and act to remove the hook V/ out
of, and replace it in, the guarding position as
and when desired. When using such cams
as C? in- connection with the lever Vg and
concussion hammer Ch it becomes necessary

70

15

8o

85

90

95

I0C

105

I10

115

120

125

130




© 508,902

~-each morning (after the time movement has

acted upon the hook V’ and effected its re-

.moval) to strike a blow at the proper point on’
~ the outside of the safe so that the blow will act

upon the coneussion hammer CA and cause
the latter to act upon the arm 8 of the angle-
piece 7-—8 and disengage the latter from the

“lever Va of the automatic bolt work to per-
- mit it to antomatically unlock. When the

IO

cams (? are not nsed and only the functions

~ of my non-lock-out concussion time-loek, as
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shown in Figs. 8 to 27, are needed then the
angle-piece 7—8 may be dispensed with.
Fig. 28 is a side view and Fig. 29 an end
view showing another modification of means
for after-locking and where the timer auto-
matically trips the lever7, as well as controls
the timer hook V’. Here the end 1 of the

lever Va is supported by the upright trigger

arm 7 pivoted at 3 at an incline to the verti-

‘cal line z— so that a slight foree applied at

its upper end will push it in the direction of

the arrow # and from under the lever Va. !

The pivot 3.issecured to the support10. The
barts are so arranged as plainly seen in Fig.
28 that the notch projection 2 of the timer

‘hook 'V’ will pass under the end 7% of the le-

ver Vo before it comes in contact with the
trigger 7, but that it will then strike the lat-
ter and.push it in the direction of the arrow
r during the remainder of the motion of the
hook V”in the direction of the arrow Va and

" as the parts ¢an beso adjusted that the weight
~ of the lever end n' will be transferred to the

35

40

45

50

projection z of the hook V”’ it is plain that
the said projection will trip the trigger 7
which will turn on its pivot and hang from it
out of the way of thelever Vo when it is sub-
sequently released by the hook V’ and falls,
It is plain that if a pin in trigger 7 extend-
ed forward and an arm bs-attached to the
dial S the arm could be arranged to strike
this pin-and thus trip the trigger 7. The
trigger arrangement shown in Figs. 28 and:
29 can be used in connection with the timer
Wwhen its hook V’is held off guard by the
concussion tripping deviee 16,17, Ch’, &e., in
which case it will replace the concussion trip-
ping arrangement 7—8 and o’ Ch; or the said
device can be used in connection with the
timer when its hook V” is held off guard by
means of cams C? attached to the rim S of the
dial R, in which case both concussion ham-
mers, Ch and Ch” and the apparatus connect-

“ed therewith would be dispensed with; and

in each case mentioned the timer hook V’
would itself trip the trigger 7 Fig.28and then

- -there would be no occasion to cperate such
. tripping mechanism in the morning when un-

60

locking, as when the hammer C/ and the trig-

‘ger 7—8 are used. Some users of such lock-

ing devices may desire to have the bolt work
guarded by both a timer and a combination

. lock and have the timer guard the combina-

25

tion lock but release its guard on the combi-

-nation lock so that the latter can have its
combination set up and the structure then

unlocked at a fixed hour; and yet, in case it
should not, on special occasions, be desirous

to unlock by the combination lock, or in case

the combinations when tried by setting: them
up should fail to unlock, have the devices
capable of unlocking automatically at a sub-
sequent hour. . o

Fig. 32 shows a method of combining aDal-
ton concussion timer with a combination lock
and safe bolt work when the last two devices
are of the ordinary kind and such as are gen-
erally used nponsafes and other secure recep-
tacles which have lock arbors and bolt-work
spindles and where the doors of the said
structure have the usual holes through them
which are filled by the said arbors-or spindles.
As arranged in Fig. 32 all that is above sug-
gested or desired can be accomplished. No
concussion device is shown here for want of
space hut a fan-regulated-train, &ec., as de-
seribed is to be loeated within the case ¢/ as
in other cases. , .

Fig. 32 shows a safe bolt E? with a carrying
bar CB to which latter is attached an up-
right lever I* I’ and at the upper end of the
lever I* P is attached at p° a projecting link
k so made and pivoted that on closing the
safe door a projection m of the said lever
strikes the frame-bar B’ and causes the other
end &’ of the lever % to rise and lift the dog
4 into position when the automatic spring
tripping-mechanism on the end of the timer
case C’ comes into play and places a projec-
tion {® (on the upper end of the dotted-in arm
¢* which turns with the shaft g and which is
in the rear of the projecting frame part F”)
under the end of the dog % and thereby pre-
vents its falling until removed by the timer.
Fig. 32 shows also connected with the lower
end I’ of the lever [* I’ another lever k? hav-
ing a projection ' which strikes the frame
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bar B” when the safe bolt work is shot into .

the locked position and which projection m’
causes the outer end n of the said lever I to
rise and bring a spring acting hook o into
connection with a lug b’ on the bolt B2 of the
combination Tock where the said lever %* will
be held until the bolt of the combination lock
is removed. The lever I’ attached to the
carrying bar CB at g has its upper end I* fixed
at the point p® when unlocking is'to be ef-
fected by the combination lock, and the lower
end [ is held fixed when unlocking is to be
effected by the timer. The dog ¢ is fas-
tened to the safe door at p* and is connected
by a pin »" with the end %’ of the lever k
which is pivoted to the upper end of the le-
ver I*® and the pin p"slides in a slot s s in
the dog ¢ when thesafe bolt work is withdrawn
orunlocked. The lugs P project from the
door plate and act on the ends of the levers
and k* when the latter are in the positions
shown and suostain any back pressure of the
bolt-work and prevent this pressure getting
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to the combination lock or the timer. ' The

-spring-hook o is pivoted at 10 to the.end @ of

the lever 4*and held in place by the spring.s®
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and the pin P! and enables the combination
lock bolt B*to beshotorlocked before the safe
door is closed. ' '

b is an- angle-piece pivoted to the pin or
pivot 2’.of the timer hook V’and is kept
in engagement with pin b® by the weight of
its counterpoise 2% The object of this ar-
rangement of the angle-piece b is to enable
the cam C? on dial rim S to act upon the hook
V’ and remove it when the dial R moves in
the direction of the arrow 7% and yet when
winding the dial R, or moving it in an oppo-
site direction, to let the cam C? pass the an-
gle-piece b without disturbing the hook V’.
The angle piece b is so arranged that its op-
erating end projects in the line joining the
center of the dial R with the center of the
pivot ¥’ of the hook V” and so that the cam
C? will strike the end of the piece b and cause
it to rotate the heook V’ and disengage itfrom
the Ing o on the angle-bar a® of the combi-
nation lock. The arrangement is such as to
have the periphery of the cam C? act on the
end of the arm b and hold the hook V' out of
engagement with the lug a® on the angle-bar
a’ a time corresponding to the acting surface
of the cam C® Thisdeviceand arrangement
permit of winding and rewinding without re-
moving the cam C2 _ :

‘The mechanism arranged upon and adja-
cent to the frame piece F’ at the end of the
timer case G’ in Iig. 32, -constitutes a non-
lock-out device, and no claim is herein made
thereto except when used in combination with
such other mechanism as shown connected
therewith in Fig. 32.

B’ is a frame-piece attached to the case C’
and supports the bearings for the attached
mechanism. It extends into the case (' at
its lower end.and there hasalug 2. ‘Anarm
2’ on the shaft ¢ has pivoted thereto atg’ the
piece w w’ whose end w’ is adapted to catch
behind and press against the lug z*at F’. The
upper-end of the piece w carries a pin po
The lever f partly broken away, is attached
to a shaft 2% and a spring (not shown) impels
it in the direction of the arrow i%. Thecrank
¢! is pivoted in the rear of c% ¢®being its axis.

c® is a semicircular pin or lug projecting in
front of the crank ¢t

On the back side of the upper end of the
lever fis a lug 11, (shown dotted in) and the
arrangement of the parts is such that when
the rod d? which connects with crank ¢* at p
is.pulled inward the lug ¢® turns aboutc®*and
permits the lower end of the lug I on f to
trip over it in the direction of the arrow 7
when the spring on shaft z° forces the end f’

of the lever fin the direction of the arrow <* |.

and in contact with the pin p® on the piece

.0 and carries the latter against the boss z*

65

of the lever 2’ and raises w’ free of the lug 2*
and then causes both w and 2’ to rotate in
the direction of the arrow 7* about the axis of
the shaft g. As shaft g rotates.it moves the
arm ¢* (shown dotted-in at the rear of the
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piece F’) outward until its lug {"' movesfrom
under the dog ¢j and permits the latter to
drop. _

Fig. 83 is a top view of.the parts j, ¢ and "

showing the lug I moved from under the dog

4, which is in section. Itisseen that the day
wheel D’ carries a pin p'* between the notches
1 and 2, and the dial rim S carries in connec-
tion with the cam C? the pin1. Thelatteris
placed in this instance sixteen hoursfrom the
place it is to engage with the arm b of the
hook V’ which is connected to the day wheel

D’ and when the pin 1 engages the day wheel, .

as described in connection with Figs. 12, 13,
14 and 17, the cam C? engages withthe angle-
piece b of the hook V’ and the day wheel D’
moves until its pin p*® comes intocontact with
the lever ¢ and moves the rod d? which pulls
the crank ¢t and trips the device at the end
of the timer case C’ and drops the dog 4.
to the arrow Vo until it clears the lug or
At the same time the hook V' moves contrary
stump a° on the angle bar af of the combina-
tion lock. At thistimethe combination lock
may be manipulated and unloecking should be
effected, but if unlocking can not then be ef-
fected by the combination lock the dial pin 2
which is twenty-four hours away from pin'1
and cam ¢® (beiug at the start forty hours
from the point at which it will come into con-
tact with the day wheel) will in twenty-four
hours move the day wheel D’ and caunse pin
p® to act on lever ¢ and through the rod d?
and the other described parts move the (dot-
ted) arm g* and free the dog ¢j and permit
the lever /& to drop and thus bring about un-
locking antomatically by the timer. The
lever & must have room to move inward as
shown by the centers and dotted radii and
ares, before it can drop. If the time move-
mentstops then concussion may be employed
to release the guard of the timer over the
combination lock but it will-not release the
guard of either the timer or the combination
lock over the safe-bolt-work. Therefore, to
unlock the bolt-work when the timer stops
prematurely, or is stopped, it would be requi-
site to first.apply concussion to the fan-regu-
lated mechanism and enable it to remove the
hook V’ from engagement with the stump a®
of the angle-bar o of the combination lock
and then set up the combination of the com-
bination lock, and if such could not be done
if the banker did not have it it is plain that
as burglars under such circumstances could
not obtain the combination from him they
could not effect an entrance even if they could
suceceed in stopping the motion of the timer.

The combination can-be kept safely by
parties at a distance and can be obtained by
telegraph in case of necessity, as in the case
supposed. :

For every day use,however, thisdevice may
be set so that the timer will automatically un-
lock in the manner described, and thus there
will be no need to daily use the combination
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lock. . Yet, when the timer prematurely stops
the.combination must be used before unlock-
ing ean be effected. v .

Many variations of the construetion and
management of such locking devices by those
skilled in the various uses to which time and
the previously known combination locks are
put-can be made without further invention
by simply differently arranging the mechani-
cal devices and the parts shown in the an-
nexed drawings. .

In order to have the timer antomatically

-remove the hook V’ and hold it out of en-

gagement with the lug o’ on the angle-bar of
of the combination lock a sufficient time to
permit the combination of the latter to be
set up and this lock unlocked, and the bolt-
work withdrawn, arrange the cam C? Fig. 32,
to act upon the angle-piece b and withdraw
and hold the hook V’ atsome fixed hour and
continue its action during the time the cam is
in engagement with the hook V’ and cease to

‘hold this hook as soon as the cam moves onand

~out of engagement with the hook. While the
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‘cam is engaged with the hook unlocking may
be effected by simply setting up the eombina-
tion of the combinationlock and withdrawing
thebolt B*in the usual manner and then with-
drawing the safe bolt-work in the usual man-
ner by the handle arbors. 1If, however, this

. unlocking is not produced or cannot be pro-

duced by such setting up of the combination

. lock:at the time stated then the pin 2in dial
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rim S will come around and act upon the day
wheel D’ and through its pin p' act upon the
lever C C’ whose arin ¢’ acts upon the con-
necting rod d? which connects at p to the
spring-driven lever ¢! that trips the trigger
lever f which latter moves the spring-held
piece w by its pin p® about the pivot g’ when
the shaft g will remove the support I that
holds the compound dog 75 and permit it to
fall and allow the bolt-work to be withdrawn.
Bee-the description of Fig. 34 in the brief of
figures, SuppoSe in case first that concus-

~.sion is ‘applied- at K’ in Fig. 34. Its effects

will follow the dotted line to the center of the

. face of the concussion hammer Ch thence by
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hammer arm o and connecting link F E” to
the lever G* pivoted at p?to the safe wall,
which lever acts upon the projecting end L?
of the fan regulated-mechanism lever L so
as to disengage-it ‘and permit it to move the

hook V’in case the time moveinent of the Dal-.
‘ton concussion timer has been prematurely

stopped. . The wire spring s® keeps the ham-
mer Ch in contact with the inner face of the

_door plate PI so that there is a positive con-

tinuous mechanical conneetion leading from
the safe door to the distant concussion timer
by which the force of concussion may be
transmitted effectively. Supposein case sec-
ond that we desire to have the connecting le-

-'ver Vaof the automatic bolt-work so retained

as to be subject to disengagement by the Dal-
ton concussion timer and when.the latter is
lo'(;ated at adistancefrom the safe door. We

will then. cause the free end n!® of the -léver
Vu to rest within the notch »? of .the hook A,
which is pivoted at p®to a frame piece B? at-

“tached as &’ to the jamb ¢ a, and.this hook A

is_connected by the link X, angle piece Y Y/,
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and link 2 2’ to the hook V’ of the Dalton

concussion tiwner. The angle-piece Y Y’ is
pivoted at.p* to a frame-piece C? located-in
the corner of the safe. A hentlever A’ Atis
pivoted to the serew-pin ¢’ whose serew s is
serewed intothe side of thebolt-frame B’ and
has a lug " at its lower end to engage, the pin
p’ projecting from the side of the bolt-frame.
The spring s°* is attached to pin ¢’ and to the
lever A’ A* at w?® and tends to-direct the end
At inward, the pin p” and-lag I serving-to
stop the arm A’ A* in the position shown.
Suppose the lever Vg of the automatic bolt-

‘work issupported by the bent lever A’ A*and

tae safe door is.open and that we now close
the door. The door P’, P?, P% P* is shown
partially closed at o, 0, 0; the bent arm Atis
shown pressed into its noteh nin the edge of
the jamb a a so that as the door is further
closed the end A* will be held stationary-and
thus its supporting eorner b will- be drawn
from under the edge of the bolt-work lever
Va.. In the position shown, the free end n'®
of the lever Va has moved partially into the
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noteh n? of the hook % and the bent lever A’ -.

Atis partly withdrawn from under the lever

Wa.  'When the door is pushed shut the cor-
ner b of the bent lever-is drawn clear of the
bolt work lever Va, when the latter drops into.

100

and is supported by the noteh 7° of the hook ' . »

h,and thus the bolt-work is at the same time

automatically locked and automatically con- -

nected with the hook V'’ controlled by the
time movement; and it is.seen that the bolt-
work after being locked remains under the
control of the time movement. - It is plainto
see that the movement of the hook V’ by the
timer coutrary to the direction of the arrow
va will draw the noteh %? of the hook 5 free
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of the end n'® of the bolt-work lever Vg and -

drop thelatter, whereby the bolt-work will be
free to automatically unlock by the action of
4 weight, as shown clearly in Fig. 26.

In case third, Fig. 34, I connect the electro-
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magnetic apparatus P P, R R and w’ w? by - -

the angle-piece ON pivoted at pPand the -con-
necting link M with the lever L of the con-
cussion mechanism. Wheneverthearmature
PP is drawn toward the coils R R it carries

with it the arm O of the anglé-piece ON caus-

ing the arm N to pull the link M when the
latter acts on thelever L so as to disengage
the fan-regulated mechanism, previously de-
scribed, when the latter will release the-hook
'V’ in case the time movement of the concus:
sion timer is not running, and in-that way
electricity may be- made to operate the con-
cassion mechanism of a concussion timer, .

Fig. 34 shows the position of the various
parts of the mechanism employed as well as
the relation to each. other, to the safe door,
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jamb, safe bolt-work and the safe wallg, and
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shows how the wires w’ w? are led out to
where they may be connected with any suit-
able battery and eircuit closer located at any
desired near or remote place.

It is plain to see that if an electro-magnet,
as R R, be placed on its side in the corner of
the safe in abouf the position of the bell
crank Y Y’ so that the basé piece B? could be
secured to.the jamb a a, and the pivot p7 of
the electro-magnet arm N could comne where
the pin p*is, and with the magnets R R be-
tween the pivot p? and the hook 7, and the
connecting-rod M be turned about the pin p°
and made to extend in the same direction as,
and made to replace the connecting rod X,
connecting arm Y with the hook 2, that then
were the armature P P attracted the connect-
ing rod M would push the hook A under
and into engagement with the end n®® of the
bolt-work lever Va. The latter arrangement,
would enable afterlocking to be performed by
means of eleetricity, and when the electrical
apparatus was manipulated at any desired
place. It is also seen that the two arrange-
ments of electro - magnetic apparatus de-
seribed may be connected with the hook % at
the same time; the first being used to unlock
?,nd”the other to perform “subsequent lock-
ing. :

The concussion combination-lock.—I make
a coneussion combination lock by employing
two spring driven shafts and causing each to
act upon the same fan-regulated mechanism,
such as shown in Figs. 85 and 36, and provide
these shafts and their connections with any
well known means which permits one of them

" to be in action while the other stands still.

4¢

45

50

6o

.6'5

Connected independently of each other with
thesespring-driven shaftsare the two notched
tumblers and they are so constructed, ar-
ranged and prepared relative to each other
that the signal pin which either carries will
actuponitsownindependentbelland through
this bell announce a well known position of
a'tumbler as the tumbler turns when being
moved to.its unlocked position. To cause
the mechanism to operate as desired, I ar-
range the spring driven shaftssothatthey will
proceed a known or fixed distance after these
devices have been released by concussion re-
leasing mechanism and then be stopped until
again released, and so on thus permitting
them to moveany desired distance. Through
such mechanical appliances I am able to de-
termine by the bell some known position of
the tumbler and thereafter rotate it untilany
desired point of its circumference (say its
noteh) is broughtinto position for unloeking,
and there it will stand until a second tum-
bler is similarly brought to its unlocking po-
sition. Such a concussion combination-lock
may be made to act alone upon safe bolt
work, orupon & time movement, or other de-
viees; or it may be otherwise combined with
time movements so asto prohibit their effects
upon the bolt work or permit them asthe
case may require. : :
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Figs. 35, 36, 87, 39, 40, 41, 42, 43, 44 and 45

show how a concussion combination-lock is
construected, how a concussion device may act
directly upon and control safe bolt-work, how
the said lock and bolt work may be combined
with a time movement and a fan (or governor)
regulated device, and how such devices act
when the force of concussion is transmitied
through springs, or when it proceeds direetly,
to operate combination lock tumblers.

Fig. 35 is a plan view showing a section of
a safe door P/, &c., (which is made without
any hole through it) and to which a spring-
operated concussion combination-lock is at-
tached; parts being in section along the line
x''—a’!, Fig. 836.” On account of several wheels
being placed on the same shafts in this lock
it was necessary to break portions of certain

-wheels away that more or less of the other

wheels farther back could be shown and all
of the parts of the lock be shown in their
relative positions in one structure in Figs. 35
and 36. Fig. 36 is a front view showing the
said parts broken away. Fig. 391is shown in
this connection to show that a shaft Q" and .a
turning spring-barrel sb, such as shown and
used in Fig. 11 could be used in a concussion
combination-lock instead of shaft @Q? and its
fixed spring barrel. Iig. 40 is a rear view of
the ratchet and pawl on shaft Q® (not shown
in Figs. 85 and 36) which enables shaft Q®to
drive wheels B/, B4, and C which are loose on
shaft Q% Fig. 41 is a top sectional view
showing the main or spring-driven shaft Q®
in the left portion of the lock, and itsstation-
ary spring-barrel, and the parts carried by
the shaft Q% Fig. 42 is an end view of the
tumbler shaft I’ and the disks d’. Fig. 43 is
a plan view of the tumbler shaft and a sec-
tional view of the tumblers and the wheels
on ghaft ', Fig. 44 shows portions of the
mechanism of the left portion of the lock.

Fig. 45 opposite Fig. 44, is an end view of-

nearly all of the left portionsof the lock and
th'e parts belonging to the tumbler shaft H'.

For simplicity in explaining Fig. 41, the
wheels Bf, B* and C are shown integral with
a common sleeve s% but in practice they are
separately constructed and-then attached to
the sleeve. B :

Each of the independent spring-driven de-
vices above mentioned consists essentially of
a-main shaft and spring-barrel and driving-
gpring, and a setof wheels and levers carried
by the said shaft and the adjacent parallel
shafts suitable ratchet and pawl devices and
a concussion-hammer pivoted with its facein
contaet with the inner face of the safe door
and arranged to communicate its motionand
foree to the driving mechanisin with which it
isconnected. Thetumbler mechanism shown
separate in Figs. 42 and 43 as well as in Figs.
35 and 36, has a stud H’ (called the tumbler-
shaft) secured in the front movement plate
T, which carries the spur-wheel C?fixed to
the spur-wheel C* both turning together
loosely on the stud H’. Thisshaftalso carries
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the spur-wheel D’ and its attached tumbler
D% and . the spur-wheel D and its attached
tumbler D?: the wheels D and D’ being oppo-
site and separated by a disk d? Figs. 42 and

43 which has a tongue 1 filling theslot gin the
-stud H’ and which disk prevents one of the

said wheels from moving the other when it
For the same reason a disk ¢ is

- placed between the tumbler D® and the

io
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wheel C% - : -
In Fig. 41 the spring-barrel sb?is shown se-
cured to the back movement plate Ffand the
shaft Q? supported by the spring-barrel and
the front movement plate F°. A ratchet R,
Figs. 40 and 41,is secured to the shaft Q® by

the pin z and engages the pawl p*and thus

turns notehed wheel Binthe direction of the
arrow 7% Fig. 36, and since the wheels BS, B*

and C are all carried by the same sleeve s6.

they are all driven together. The ratchet C
drives the spur-wheel C? in the direction of

~. the arrow 7° by means of the pawl p pivoted
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at p? to the rearside of the wheel C?as clearly
shown in Fig. 36. » : -

Referring now to Figs. 85, 36, 44 and 45 it

is seen that wheel B*drives the pinion B2car-
ried by the parallel shaft 4’ which is support-
ed by the back plate F* and the bracket b4,
and the shaft ¢’ carries the disk-wheel B hav-
ing a pin p% and that when B¢ rotates with
the arrow % Fig. 44, the pinion B?and wheel
B are rotated with the arrow v.. :
Figs. 85, 36 and 45 show a three armed le-
ver A’ pivoted to the shaft 4 which is sup-
ported by the movement plates F* F% 1In Fig.
36 its arm <¢*is shown in contact with the pro-
jecting arm o’ of the hammer Ch, which is
pivoted at 1, and' its arm 4° having a pin p7
for engaging the end ® of the lever A® which
is pivoted to the shaft 6. The pendent arm
of lever A* has a detent d? for engaging the
pin p* on the wheel B and a detent d for en-

. gaging the notch n? of the notched wheel BS.

, o
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A" is a lever similar to ASand pivoted to
shaft 7, and the lévers A°and A7 connect and
operate together by means of the pin d¢in
AT and slot s in Af and AT has a detent da
which engages the pin p° on the spur-wheel
C®% It will now be plain that if concussion
be applied at the knob K’, Fig. 85, and trans-
mitted ‘along the line to the hammer CF it
will foree the latter from the door plate PI

‘Fig: 45, and rotate it about the pivot 1 and

thus release the end <* of the lever At and at
the same time force the detents d and d? out

- of -engagement with the notch n? of the wheel

Bfand the pin p* of wheel B and depress:the
end 7® of the lever A® and release the detent

" da from the pin p® on wheel C°,

50

Referring to Figs. 835 and 45. and particu-
larly to Figs. 85, 41 and 43 it will be seen that
wheel B* besides driving the pinion B2 also
drives the spur-wheel D on the stud H’ and
the connected tumbler D% Figs. 85, 36, 41

and 43 show clearly a direct driving connec-
tion between shaft Q7 ratchet and pawl RPS,
- wheel B, sleeve 5% ratchet wheel C, pawl p,

Fig. 36, spur-wheel C? spur-wheel C* on
tumbler-stud H’, spur wheel C° connected to
the wheel C*, pinion C° wheel €7, pinion C8
wheel C?, and pinion C¥ on the shaft of the
fan 11. By following the similar parts per-
taining to the similar but independent de-

vice connected to and operated by the shaft’

*, it will be seen that its spur wheel (% also
engages the wheel (! on'the stud H’ and con-
sequently ean drive the same train C5, Cf, (7,
G5, €% € and C'. It is also plainly seen
that when the wheel C? Fig. 36 drives the
wheel C* in' the direction of the arrow on C%,
the similar wheel C® will rotate with it in the
direction of the arrow 7% and‘that on .ac-

count of the connection by the pawl p’-with

the ratchet, C’ the main parts of -.the device
connected with the shaft Q% will stand still.
The same is true of the parts connected with
the shaft Q*when C’ drives wheel C% " It can
now be easily seen that the parts of - the
mechanism represented by K’, Ch, A% AS
(having even exponents) on the left are like
those represented by K2, CI/, A% and A" (hav-
ing 0odd exponents) on the right; that C and
C*are like C and C?%; thas C4 C% Cf, C7, C8,
%, CY, and C'" constitute a-device common
to the above two similar but independent
devices which is acted upon alike by the two
latter devices, in the first case from C2 and
in the next from C% and that D, D? D4 D¢
and D? Fig. 44 are like D’, D3, D*, D% and Dy,
Fig. 36 and that Q®and sb®are like Q¢and sb3,

. Thesimilarity of mechanism just explained
points to duplicate or multiple devices in
safe-locking apparatis which operate-in a
similar manner and only differ in the fact
that in one case one tumbler of & combina-
tion lock is set up, while in the other case a
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different but companion tumbler is set up -

for, locking and unlocking purposes.

In the duplicate devices illustrated, the ef-
fect of -concussion at K’ passes to the arm o’ R
thence to the piece A‘, Figs. 35, 86 and 45,
which latter.releases the notehed and “time-
of-running wheel” B® and the stop wheel B
and at the same time the pin p7 of Af acts
upon the lever A raising its inner end and
through the pin de, the lever A7, and its de-
tentda, releases the fan-regulated-train-wheel

‘IIO
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C? and through such releasing the three- -

armed lever A* permits the spring of the
spring-barrel sb? to act on the shaft Q® and
by its ratchet R and pawl P% to propel the
“time-of-running-wheel ” B® which. rotates

20

the sleeve s®to which BS, ratchet wheel C and

cog-wheel C?are attached, and through the
pawl p in wheel C* propel wheel (? in-the di-
rection of the arrow 72, "The wheel Btacts on
the pinion B? which drives the stop wheel B,
Figs. 35,36 and 44. The wheel C on theghaft
Q acts on C* which latter drives.the fan-reg-
ulated-train, whose wheel C° drives the.pin-
ion C¥ of the fan C. ' In the same manher
the effect of concussion at K? passés to a’,
thence to A% which latter releases the notched
and “ time-of-running-wheel ” B7and the stop
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. wheel C? to propel the latter.

g 1

- fan-pinion C%,

18

-wheel B’ and at the same time acts upon the
lever A7 and releases the fan-regulated-train
wheel C° and through such releasing permits
thespring of the spring-barrel sb®to act on its
shaft Q*and by its ratchet and pawl to propel
the “time-of-running-wheel” B7? the sleeve
to which B7, ratchet wheel C’ and cog wheel
B3are attached, and through a pawl p’ in the
Wheel B® acts
on the pinion B® which drives stop wheel B'.
Wheel C’ acts on C* which latter drives the
fan-regulated-train, whose wheel C? drives the
Going back to cog-wheel B!

- it drives ecog-wheel D, Fig. 44, (see also Figs.

AIS

. ¢'whieh strikes the gong DS,
20

35, 36, 41 and 45) and its tumbler D? while
cog wheel B similarly drives cog wheel D’,
JFigs. 35 and 36, and its tumbler D? and D
carries pin D Fig. 44, and raises‘the hammer
In the same
way D2 carries a pin D, Fig. 36 which raises

. the hammer ¢’ and strikesthe gong D?. The
. gongsD7and D® may produce different sounds
- and thus give instruction as to which mech-

.25

anism or device is in motion and which is
standing still as well as toindieate a particu-

- lar position of apartasatumbler. Thepin D*
. can-be placed in different holes o in tumbler

30

35

D32 and by changing the distance of the pin
Dt cireumferentially from the notch n of tum-
bler D2 change the combination, while tum-
‘bler D? Fig. 36 and its pin D can be similarly
handled. After gong D8 rings, each stroke
.on K’ (which permits D? to rotate) may meas-
ure any understood distance on the circum-
ference of D3 In ¥ig. 45* is shown a con-
~structionin which electrically controlled bells
are operated when the tumblers are brought
to.an unlocking position. Depending from

. the upper inelosing plate is an insulated

40

bracket D%, on the opposite sides of which
are contact strips d’* and d®. There are as

. many pairs of these strips as there are tum-

blers. Each pair of strips is normally in

~ contact as shown and each strip of a pair is

45
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connected through a battery with a bell or
.alarm D%, The cirenit is normally closed
and the bell or alarm is constructed to be op-
erated by a breaking of the circunit, Each
:tumbler is provided with a projection or tap-
pet D** which will as the tumbler comes into

_ the.unlocking position strike the lower end

55
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. repeated blows or acts of concussion applied.
at K’ trips mechanism which rotates until
the gong D? is heard to ring, and thereafter
other and a fixed number of blows will per-
‘mit the rotation of the tumbler D2 until it is
carried to.the desired point, it being observed

65

of the contact strip d** of one pair of contact
-strips and break the circuit sounding the
-bell. The bells can be of different tones as
hereinbefore deseribed. For instdance if pin
D* is two holes from notch n of tumbler D2
Fig. 44, and in the proper line of the mo-
tion of D? then two strokes on-knob K’ will
bring the notch n of D®to the desired point
for unlocking, and a similar proceeding may
be-had with the tumbler D2 - It is seen that

. 508,902

that while the left hand mechanism, operated
from K’, is in motion that operated from K?
is standing still, and as with the left hand
mechanism so with the right.

Fig. 36 besides presenting a front view of
many of the parts just explained shows in
addition thereto the angle-bar E which is
acted upon by the beveled notches n of both
the turablers D?and D3 which force the “rack-
ing stump? s*of the said angle bar to move
out of the notches and ride upon the smooth
circumferences of the tumblers until both of
the notches are again brought into'line at a
point-to receive the racking-stump s* of the
angle-bar E. When the angle-bar B is foreed
out of the tumbler notches it acts on the dog
E’ and carries its stump E2into a notch 7° in
the door: bolt E? which latter the dog holds
until released. When thé angle-bar E can
rise in the tumbler notches the dog K’ will be
acted upon by its heavy end W through grav-
ity and 1ift the other end of the dog K’ clear
of the notch »° in the safe bolt, which latter
will then be free to be-withdrawn.

The angle-bar E is attached at K4, Figs. 36,
44 and 45, to the case C’ of the concussion
combination-lock, and the dog E’ at % Figs.
36 and 45, to the inuer plate Pl of the safe-
door, and the ends of these devices not con-
nected with the tumblers or bolt-work are
made the heavier.
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Figs. 37 and 44, considered together, show ‘

how a time movement having (in this in-

I00

stance) a “ball-governor ’-regulated mechan-
o (=1

ism such as shown in Figs. 8 to 21, and here-
tofore described, may have the unlocking de-
vice there presented controlled by a concus-
sion combination-lock ‘such as shown in Figs.
35 and 36 by the intervention of the discon-
nector d d and so that in case the time move-
ment stops prematurely the heok V' eannot
be disconnected from engagement with the
bolt-work mechanism by means of the concus-
sion-mechanism connected to the time move-

ment or by any other means, until the con-

cussion combination-loek is set up and the
notched-hook G Fig. 87, is freed. The con-
cussion combination-lock angle-bar E’ is seen
in Fig. 44 to be holding up by a link or dis-
connector d.d the notehed hook G of the trip-
ping mechanism of Fig. 37 and as’formerly
explained, the hook V' of the time movement
which has not been removed by the latter can-
not then be removed by the concussion con-
trolled and governor-regulated unlocking de-
viee, heretofore described, and shown also in

‘Fig. 87, until the notehed-hook G can engage

with the pinion shaft d® of the time move-
ment and hold it as described in connection
with Fig. 38,80 as to effect the removal of the
hook V’ and the notched hook G cannot en-
gage the said pinion-shaft until the combina-
tion lock is unlocked and the angle-bar E
lets its heavy end drop and carry the link
or disconnector d d and its connections with
it.. The link or disconnector d d is pivoted
at d® to the end of the angle-piece. E and has

10§
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- aslot d’sliding over a stationary guiding-pin

d’ connected to the case of -the. concussion

" .eombination-lock which guides the link ver-

tically. This linkor disconnector carries the

part d* having its upper edge so formed as to~
support and . direct the notched-hook G by,

~means of thepin pa in Gandhold the notches

of the hook G out of engagement with the

- pinion shaft d® of the time-movement as long

ic

as the link isheld up by the angle-bar E, and

.- yet the supporting edge of the part d* per-

mits of an easy movement of the pin pa there-

".on when the concussion-train. H J K runs.

- The guiding edge of the part d*is shown
Y5.

broken away to expose the notches in the

._notched hook G.

.- Where a concussion combination lock such

“as shown in Figs. 35, 36 and 45 is combined
. with a time-movement, and its releasing mech-

20

anism, asshown in Figs. 37 and 44, there is no

:need to. unlock the concussion combination-

1

- eause in that casethe only device of the kind

25

lock every day if the dog E’ is omitted be-

used will: be the timer hook V” and this will
generally be removed by automatic action

.. each day, leaving it only neeessary to.use or

30

.unlock the concussion combination-lock and

drop the disconnecter in case the time move-
ment should fail to remove the hook V.

To do the locking withthe concussion com-
bination lock shown'in Figs. 35, 36 and 45,

- the lock is set in the unlocked position and
- that permits the dog E’ to have its detent E?

35

ride upon the surface of one of the safe bolts
E? and on closing the door the automatic safe

- bolt work moves in some known manner, as

shownin Fig. 26,antomatically into the locked
position, as explained in connection with Fig.

- 34 bringing the noteh 7n® of the safe bolt E?

&40

“into which the detent B2 of E’ is to enter di-

rectly under the said detent and then allow
of a bammer on the knob K’ and one on the
knob K? frees the retaining pieces At and A?

- and lets the springs.of the spring-barrel sb

45

and sb®act through the connected mechanism
upon the notched tumblers D? and D3 so that

“the latter by the bevels of their notches and

the corresponding bevel on the racking-stump

.. 8% of the angle-bar E will depress the rack-
50

ing stump which earries with it the dog E’
forcing its detent E?® into the notch #% of the

_safe bolt E? asshown in Fig. 36, where the dog

55
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is held by the racking-stump s? riding on the
rim of the tumblers D? and D3 and it will re-

‘main there and lock the safe bolt-work until
‘the combination of the concussion combina-

tion lock is set up by two or three blows, say
which will be sufficient to eertainly effect the
locking. A blow on the outside of the safe
door, or on suitable steel plugs K’ K?, is con-

»veyed inward along the respective dotted lines
;-andaetsupontheconcussion hammer Chor Ch’/

- ‘réspectively; but the blow at K’ will not.pro--

65

duce the same effect on the hammer CAh’ as
on: the hammer Ch, and vice-versa, since the

blow at K’ acts effectively along the line
. K’—Ch, only, and will produce an operating

effect on the concussion hammer Ch but will

‘not produce such an effect on the concussion

hammer Ch’, and through this fact I-find
myself able to get up a set of operations by
blows at K’ while the mechanism- operated
on through K*®remains undisturbed. This
teature of the manner in which concussion
may be transmitted and is eapable of acting
enables me to produce many results by its

“ald; such as striking blows at certain selected

points upon the safe door and thereby do un-
locking through knowledge of an unlocking
formula, as in the case of combination-locks;
such points however being only some of. nu-
merous points that might be struck, and some
if struck erroneously would defeat the object
attainable when striking correct points, as,
for instance, when such an uninfelligently

directed blow acted upon a secretly located -

device used for automatically locki ng or for
signaling. o . Lo
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It is plain to see that aﬁy of the éxis‘ting

and well known combination-locks now in

90

use which require rotation to the right and

then to the left in order to set up their-com-
binations may have suc¢h works performed
by mechanism similar to that deseribed herein
for setting up my coneussion combination-

lock, because one of the spring-driven shafts,

which is controlled by the train that I usein
connection. therewith, can drive to the right

as many turns or fractions of a turn as may be .

desired while the other spring-driven shaft
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can be arranged to drive to the left when-the

turns or fractions of a turn are to be-made to
the left. : : :

. Withthearrangementshown in Figs. 35 and-
36 the wheels C? and C® must always rotate

inthesame direction, butif “reversible trans-
mitters” are used in eonnection with one of
the shafts Q3, Q! and the wheel connecting it
with the tumblershaft H’, then the said shafts
may be made to drive the tumbler shaft in

opposite directions. . Such reversible  trans-

mitters are described in ‘my United States
Fig. 1, Sheet 7, description page 3.

Fig. 46 shows one way of connecting an
electro-magnet with a spring driven concus-
sion-hammer placed exterior to the secure re-
ceptacle go that the latter may be tripped oft
and made to give a blow and generate con-
cussion on. the outside of the- door, which
force can then be communicated to the inside
of the receptacle through its doorin the man-
ner described and for. any of the purposes
herein mentioned. Inthearrangementshown
in Fig. 46 A is a base plateadapted:to be se-

Patent No. 221,789, dated November18, 1879,

‘cured to the exterior of the door of the re-

ceptacle and the concussion knob K’ on: the
exterior of the door projects forward through
the plate A and a casing B attached to the
plate A comes centrally over the knob K’ and
extends perpendicularly away from the-door,
Within the casing B is housed a-hammer-Ch
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whichi is adapted toslide longitudinally with-
in the casing. AspringS interposed between
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the casing end and the hammer Ch can force
the hammer against the knob K’. "A bent le-
ver FG is pivoted at p’ to the top of the cas-
ing and its-horizontal arm F has a notch n
which.can engage and hold the lug o on the
hammer Ch and which projects through and

. is guided in a slot sl of the casing B. The

~10

arm G of the bent lever FG extends upward
and the proportions and the arrangement of
the parts are such that a slight force only is

. required at the upper end of thearm-G tore-
. tain the hammer in the position shown, and

'[,5
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when considerable forceisstored in the spring
S. Anelectro-magnetmay be connected with
the bent lever FG in any suitable manner so
that a medium current will be sufficient to
perform the desired work. : :

In Tig. 46 an electro-magnet P P, R R is at-
tached to the plate A and its armature P P is
attached to the end of the upright lever
whieh is pivoted at p to a shell sh which pro-
jects from the plate A. A horizontal arm II°

projecting from the lever ! has a notch atits

outer end adapted to catch and hold the free
end of the arm G of the bent lever FG and
thus retain the hammer Ch in the position
shown. Within the shell-sh is a spring s
which is interposed between the plate A and
the head J of the rod J”. The outer end of
the rod J/ préesses against the upper end of
the arm G and for the purpose of suddenly
forcing this arm outward immediately that
the electro-magnet causes the arm H? to re-
lease it. 2w w’” are wires which constitute por-
tions of a circuit which may be led to any de-
sired place, as a residence at a distance. An
electrical'battery may be located at any place
and a circuit closer located at a residence, or
any other desired place, so that a proper per-
son- only, may close the circuit and operate
the device shown in Fig. 46 at will at any time
desirable from the distant place, whereby the
hammer Ch will be freed and be forced against
the knob X’ and thus made to impart a force
of concussion at the desired point within a
safe or secure receptacle and upon any de-
sired locking or other apparatus or mechan-
ism which may be located therein.

:Simpler forms of apparatus may be used
for the purpose last considered. Mven an
electro-magnet having a coil and spring-con-
trolled magnetizing bar may be used alone.
The bar would then be held and driven
against the knob K’ by its spring and wounld

‘be withdrawn by the attractive force of the

current acting against thespring. The latter
form of electrical apparatus:may be used to
furnish the succession of blows reguired to
operate my concussion secrew devices yet to be
described. ' '
“Whenever we use a-spring driven concus-

- sion-combination lock, cr time lock or other

65

spring driven mechanism such as herein de-

-geribed which is entirely dependent upon the

said spring for its motive-power there might
be g time when such spring would have ex-
hausted its force by running down. In any

508,902

spring or gravity-driven mechanism which
has been described and all of whose parts
are located wholly within the safe or secure
receptacle it is plain to see that concussion
can be used to reimpart to it potential energy,
as by winding up its springs or weights, asin
Figs. 49 and 50, and thereaffer by a separate
concussion device be made to release such
wound upsprings or weights so that these will
be free to propel the said connected apparatus
or mechanism, as in Figs. 8, 9, 10, 11, 20, 21,
30, 31, 35 and 36.

Fig. 49 shows a direct method of rewind-
ing. The concussion hammer Chthere moves
its arm o’ so that the latter acts on the bell-
crank CD which is pivoted to a support b’,
moving its arm D that carries the pawl N’
which acts on the ratchet wheel L°and turns
the shaft Q°thus winding up the spring of the
fixed spring barrel sb.. However, a running-
spring-barrel could be used here as shown
in Fig. 50. The wheel L® runs loose on the
shaft Q% and is driven in the direction of the
arrow 7 from the ratchet 1° by means of the
pawl N? and may be the first wheel of any de-
sired train; (the pin o and the lug o7 on the
pawl N’ enabling the ratchet L’ to turn in
the opposite direction.)

- Fig. 50 shows a method of rewinding by the
action of concussion upon a wedge; the spring-
barrel sb being arranged to turn, but the same
apparatus can bearranged to wind thespring
of a fixed spring-barrel. IHere. concussion is
made to act on the hammer Ch moving its
arm a? about its fulerum p* so thatits arma’
acts on the bell-erank CD whichis pivoted at
p® moving its arm D which acts on the pawl
It that is pivoted to D at ¢3 and this pawl E
acts on the rack R which is attached to the
wedge W? and this wedge acts on.the pin J
by mieans of which the wedge is ecapable of
turning the cog-wheel K¢ in the direction of
the arrow 7% and the wheel K* rotates the

‘pinion L? which turns the shaft Q° and its

ratchet L* and winds ap the main spring of
the spring-barrel sb. 1°is the first wheel of
any required train and is attached to the
spring-barrel and when the spring of the
spring-barrel nnwinds the pawl N and the
ratchet L# prevent the shaft Q° from turning
and thus enable the spring to drive the wheel
L’ and the barrel sbin the direction of the
arrow 1% The pawl H? is attached to some
fixed point as pa and has no reciprocating mo-
tion like the wedge W? but is'movable about
its pivot pa and can engage with the teeth
#* of the rack R and hold the wedge against
the rearward action of -the spring s which
connects with the wedge W?and is attached to
a stationary part m® The pawl H?bholds the

-wedge W*wherethe pawl E movesit,but when

pawl E moves the wedge far enough in the di-
rection of the arrow 7* to bring the pin p at-
tached to the wedge in contact with the lug ]
on pawl 2 further forward movement of.the
wedge will cause pin p to lift the pawl H?free
of the rack R when the spring S will force the
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- wedge back tothe starting point. The spring

- ment with the teeth of the rack,

. 10

-moved in the direction of the arrow 7

5 bearing upon the flat part z of the pawl H?
holds it out of engagement with the teeth of
the rack R until the rearward movement of

‘the wedge W? causes pin p’ to strike the lug

l on pawl H? and throw it again into engage-
which places
once more in position to be.
The
pin 2° acts tolift tlie pawl E clear of the teeth

the wedge W?

- of the rack every time it draws back to en-

,'[5

20

~bat the above are deemed to

25

30

gage with another tooth of the rack, at which
time the hammer C# rests in confact with the
door P’, as shown, and therefore pawl E does
not interfere with the action of the spring s
when pawl H? is lifted clear of the teeth of
the rack by the pin p. ' : :
- Figs. 11,13 and 39 show preferred forms of
spring-barrels now in practical use which are
adapted to be used with my apparatus.-
- Many ways of winding up might be shown
be sufficient to
inform those skilled in the art. R
-So far the effects of concussion have been

deseribed as being applied as means for re- .
- leasing springs, or weights, or some form of

apparatus or mechanism which is actuated

after being released, by the force of springs
~-or gravity, but concussion may constitute the

motive-force which moves or operates any of
the devices of safes or secure receptacles.
It will be seen hereinafter, where fully de-

- seribed, that a pawl attached to a concussion-

35

propelled lever, swinging weight, or other de-
vice may be made to act upon a screw, or ee-

- centrie, or other mechaniecal appliance so that

40

the latter will move or operate the devices of
safes or secure receptacles, as, for example,
moving safe-bolt-work into and out of the
locked. position, and this concussion: device
may be controlled by a concussion-timer or a

- eoncussion combination-lock,so that the time

45

when it can act may be after such a lock has

! released it, or it may be at any other desired
time. Tt will also be seen that a swinging -

- lever and weight and a pawl may be made to

50

drive or rotate a combination lock tumbler,

such as previously mentioned, when it is

‘properly. arranged for the purpose, and by

either- direct or indirect action, and in this
manner enable the operator to work out a
combination known only to himself of a con-

_ cussion combination-lock. The pendent piv-
- oted hammers themselves, are examples of

concussion propelled swinging-weights, as the
‘hammer Ch in Fig.45. Their arms areshown

- connected with mechanism in various ways

- which illustrate the application of a swing- |

) ing weight to the propulsion of connected ap-

6o

paratus or mechanism.

Fig. 51 shows how the concussion hammier |

"~ Ch.can act. through a bell-crank G2 G% and a

pawl G’ directly upon the tumbler D? (or D3)-

'80°as not to need springs for that purpose in

‘Figs. 35and 36.

We are able to make the force of concus-.

sion do the entire act of removing- the ‘hook

21

V’ of the time-movement instead of merely

usingconcussion to free a spring-driven wheel

train, as a fan-regulated mechanism; which
would then do such removing in thé manner
previously described. AR :

In Fig. 52 the concussion hammer Ch car-
rying a pawl w is made to act through this
pawlupon a ratchet D which isprovided with
a pinioii E which drives a cog-wheel C, the
latter being attached to the shaft of a screw
W which- works the worim wheel W2 and the

latter acts by a pin I (or by several similar

pins-if desirable) upon a tripping meéchanism
EF G placed between the hook YV’ and the
fourth wheel of thg ‘time movement. The
hook V’, the piece E E’/, and the rocking-le-
ver I are all on the same shaft z, but the
lever F and the piece E B’/ are here fixedly
attached to each other, or made integral so
that motion of the one involves motion of the
other-and this device is loose on the shaft 2
and consequently the shaft may remain mo-
tionless: while the rocking-lever 'F and the
piece E E’’ are in motion, or: vice versa. - The
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piece E K’/ carries two pins, P’ 'and--O, so .

situated that the pin I inthe worm-wheel W?

‘can act on the pin P’ and turn it.a short. dis-

tance about the axis of 2, but far enough to
let the pin I escape the pin P’~when-the pin
I'will'go on until it comes -into contact with
the second pin O of the piece E:E'’,—pro-
vided the piece E B’ is held where it is car-
ried by the worm-wheel pin I when acting
on the pin P’. If the: pin I acts on the pin
0, also, then it .will drive the piece E E’/
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about its shaft 2z and the lower arm E” will -

come into contact with the pin P of the hook
V’, and through it move the hook during the

105

action upon the pin O-out of: the locking or

guarding position. At the upper end of the

lever F is pivoted the notched-hook .G which

is-arranged to engage the pinion-shaft d? of

-the fourth wheel of thé time movement, and
- this hook G-is made to-actjust after the pin

LI1Q

I of the worm-wheel ' W? has finished its:work -

upon the first pin P’ of the piece E E’/, and
if the pinion shaft d®is not moving then the
notehed hook G 'will -hold ‘to the' shaft d?
while the pin I moves on to act upon the
second pin O of the piece E E’/,in a time
depending upon the distance between the
pins P’ and O and ‘the speed of the:wheel
W? and the second action of the pin I carries
the piece E E’’ through its second motion and
makes its lower end E’” act on the.pin P and
remove the hook V' fromits guard. ° If, how-
ever the time-movement is in-motion when
the worm-wheel W?acts on the first pin P’ of
the piece E E’” and the- worm-wheel moveson
to act on the second pin O, then:the notched
hook G will be thrown off of the pinion shaft
of the fourth wheel of the timer-movement
by its motion in connection with:the action
of a spring (not shown but which is arranged
to force the lever L away from the shaft d°)
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and the spring will throw the rocking-lever

F and the piece E K’ with its two-pins P’



,‘2

and. O back into their original positions and
do this so quickly that the pin I of the worm-

~wheel ' W? does not get to act on the pin O

wn

but moves in between the pins P’ and O when
the parts F, E E”, fly back without disturb-
ing the piece E E’”’. As the piece E E’ must

. . be earried two steps before it can act on the

fo
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..vice having a double time- movement.
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hook V’ then. it is clear that having only gone

through but one of these steps no action is
produced on the hook V' and therefore the
guard of the hook is not disturbed. Hence,
with the above arrangementif the time move-
ment isrunning, youcan not remove the hook
Y' from its guard, but if the time movement
is not running then yor can remove the hook.
If desirable a second pin  zay be put in the
worm-wheel W? to follow the first and if used
this second pin will simply repeat the work
done by the first pin. Among othervalues of
the second pin ?is the value of repeating the
work of the first. pin I in less time than it
takes to cause a full turn of the worm-wheel
‘W? which would be required if but one pin
were used in the worm wheel. ,

_ - Fig. 53 is an end view of the device shown
in Fig, 52 and does not need a separate de-
seription.  The hook V’ may be controlled in

a similar manner by means of a double time-

movement, as shown in Figs. 54, 55, 56 and
57,instead of by a single movement, as shown
in Figs. 52 and 53. : S0
Fig. b4 is a front view, Fig. 56 a top view,
and Figs. 55 and 57 are end views of the de-
In
this modification the screw W stands verti-
cal and the operations of the parts are so
similar to those shown in Figs. 52 and 53 that
a full description is not necessary. Greater
protection is afforded by the use of two time-
movements,for they are so arranged and com-
bined with the other mechanism that the
stoppage of either movement cannot alone
permit of the removal of the hook V’ and it
is necessary that both movements should be
stopped before the hook can be removed

. from its guard over the bolt-work. . To attain

59

this ‘end. with the arrangement now being
considered, the piece E E’’ and the two rock-
ing levers F and F’ of the two movements
are not fixedly united here, so that the mo-
tion of the piece E K’/ shall compel both of
the rocking levers F and F’ to move by its

. pin P? engaging them; the parts all being

55

: loose on the shaft z here, alsu, as in Figs. 52

and 53. Whenever the piece E E’’ is moved
contrary to the direction of the arrow 7° the

" pin p® carries the rocking levers F F’ with it,

60

. or s’y and will carry with it the piece E E’’.
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but if either rocking-lever should fail to hold
by its notched-hook to the pinion shaft d?
with which it may engage then the rocking
lever which is not held will be driven back
toward its original position by its spring (s

and prevent the latter taking the second step
required, as explained with reference to the

. action of the similar parts shown in Figs. 52
~-and 53, and therefore prevent any action of
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the hook V’. If however both time-move-
ments stop running then nothing exists to
carry the piece E B’ back to its original po-
sition, and the weight of the part w* of the

piece E E’* will hold it in place until the see-

ond action of the pin T of the worm-wheel
takes place, but on the second pin O, now, of
the piece E E’’ which will move the piece
E E’” and consequently the hook V’.

- Fig. 54 shows bevel wheels V* and V® used
to enable the screw W to stand vertical, and
shows a bevel-wheel V* attached to a stem T
that terminates in front of the front plate p?
and is provided with a thumb screw ¢s. 'The
wheel V* is made to engage the wheel G
which drives the serew W and thus effect the
setting of the pins I and ?of the worm-wheel

W2 in relation to the pins P’ and O of the

piece E E”’. The farther the pins I and P ot
the worm-wheel W? are from the pins P’ and
O.of the piece E E’’ the greater will be the
distance through which the worm-wheel W?
will have to be moved by the concussion ham-
mer Ch., and as the concussion- mast be ap-
plied by successive blows on the outside of the
structure to which the device is attached it is
plain that such blows must be made more or

‘less numerous in proportion as the distance

between the pins I’ and I? is increased or di-
minished. Consequently, it is obvious that
even after either time movement stops, or the
two time movements stop running we may
still not be able to at once remove the hook
V’ from its guard over the bolt work but will
be able to do so at a time later than that at
which the movementsstoppeddepending upon
the setting of the worm-wheel pins I and 1%
The shaft m of the worm wheel W? earries a
pointer I’ and the face of the front plate p?is
to be divided and marked as dials usually are
and by such means we are able to determine
the relative positions of the pins I and 1* of
the worm wheel W? and the pins P’ and O of
the piece E E’/,so that this arrangement con-
stitutes a means for setting the worm-wheel
W2 Itrequiresonlyordinary skill to.arrange
that the concussion hammer Chshall actupon

a screw as W, through a ratchetas D, asshown:

in Figs. 54, 55,56 and 57, and that this serew
shall propel a worm-wheel, as W# whose shaft
drives another screw which may turn a sec-
ond worm-wheel, which latter may then act
upon a piece, as E E’’, Figs. 52 and 53 or in
Figs. 54, 55,56 and 57, Such an arrangement
would multiply the number of blows required
toremove the guard of the hook and in thisway
extend the time required to remove the said
guard after the time movement stopped ran-
ning. REvidently such an operation could be
extended indefinitely, and therefore through
such an arrangement of devices we may,toall
practical purposes, determine when entrance
toastructureguarded by them shall occur sub-
sequent to a premature stoppage of the time
movements and we see how such effects may
be prevented before the time movements stop

-

prematurely. . :
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" I'regard the above means and modes of op-

‘eration as a fair showing of my ability to con-

trol and apply concussion intelligently for in-
dustrial purposes as has never before been
done; particularly, so as to positively effect a

- known and desired purpose onlyasand when

0o

needed or desirable.
- Figs. 30 and 31 show the combination of a

timer with a concussion train of. wheel work

having an eccentric whose object is to move

. bolt work into and out of the locked position,

15

Fig. 30 being a front aud Fig. 31 an end view
of the partsshown. HJ Kisa train of wheels
and L is a detent lever pivoted at 12 and en-
gages the wheels HJ K in the same manner

- -as-described in couneetion with Fig.8. Q’is

a shaft corresponding in position to the star-
wheel-shaft Q of Fig.8 and may be the driv-

- ing shaft of the train HJ K as'in Fig. 8 or the
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“is heresupposed to
- in other cases.

shaft of one of the wheels H J K orany other
wheel in the train, may be the driving shaft.

-Any suitable means as a spring or a weight

may supply the power for driving the train
H J K and turning theshaft Q’, and any nam-
ber of wheels and any number and length and
power of springs may be employed which may
be required to move oroperate positively any
of the devices herein described and in any de-
sired time. On the shaft Q’ is an eccentric
C, which, in this particular application is ar-
ranged to work in a slot sl in the carrying-
barb of the safe-bolt-work; the slot s/ only,
being shown in Fig. 30, the carrying-bar and
otherpartsof thebolt-work havingan arrange-
ment similar to that shown in Fig. 58. How-

ever the slot sl may be found in any other de--

vice to be moved by such a wheel train. = V’
is the hook of the time movement and is shown
in the position occupied when the bolt-work is
locked and so held by the timer. The hook V’
perform otherfunctions as

Ch, Figs. 30 and 81, is a concussion ham mer,
similar to that shown in Figs. 20 and 21, and
is adapted to similarly connect with and oper-
ate the detent lever L. In Fig. 31 the shaft I,
lever L,and wheels J, only of the train-mech-
anism above described areshown. In Figs. 20
and 21 the end o’ of the hammer C} is shown
in contact with the end e’ of the lever I, but

. in Figs. 30 and 31 thie arm o’ of the hammer
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is held out of contact with the end ¢’ of the
leverL,sayaboutone-thirty-second of an ingh,
and as indicated by the space between the
lower edge of the hammer arm ¢’ and the dot-
ted line 2°—2% Fig. 31. Aisa partfirmly sup-
ported, say by the door plate Pl, Fig. 31, and b
is a bar connected by a pin ¢ to a timer hook
V'’ and arranged to rest and slide upon the
part A. bin Fig. 31 is in section along the
line 2>—2? of Fig.30. When the bolt-work is
in the locked position and the timer hook 'V’
is in the controlling position shown then the
free end of the bar b projects under the end
of the hammer arm ¢’ to the vertical, line
Z—z, say, Fig. 30. A spring &', Fig. 20, keeps
the hammer Ch against the door plate Pland
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the arm '@’ raised, thus permitiing the bar
b to freely slide under the latter. ~When
the bolt-work is thrown and the timer has
coutrol of the hook V’ and holds the bar b
under the hammer arm a’, as shown here,
concussion if imparted to Ch cannot actupon’
the lever L for the bar b will intercept it, but
when the timer moves the hook V' inthe di-
rection of the arrow »b'and draws the bar b
the distance between the vertical - lines z—z
and z’—z’ Fig. 30, then concussion if applied
to the hammer Ch'will ‘bring the. hammer
arm o in contaet with the arm e’ of thelever
L and force it down and the lever L out of
engagement with the train 0 J K when the
power of the train will rotate the shaftQ’ and

the eccentric C and withdraw the -bolt-work.

Fig. 47 shows the hook V’'of the timer ar-
ranger so as to operate in connection with a
concussion deviee for moving safe-bolt-work.
The timer which controls the hook V’ is not
shown here but is supposed to be counected
with the hook as in Figs. 12 and 13. :

The safe door P’, P P?is shown in sec-
tion through the center of the knob K’ and
portions of the bolt-frame B’ and the carry-
ing bar CB and one of the bolts E?are shown
in their relative positions. - The carrying bar
CB has a lug V@ having a hole % through
which the screw V9 passes. This screw is
preferably supported as shown in Fig. 48,
where the same letters indicate the same
parts,and where the screw shaft V° is coun-
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tersunk at-its ends 0—o and a -center-point -

o’ secured to the -bolt frame B’ supports one
end and a center-point 0" secured in any suit-
able frame-piece f supports the other end.
A ratchet wheel V® is placed on the shaft V*
and a nut V7 is placed in the rear of the lug
V8 and is held against the back side of the
carrying-bar so as not -to tuin, as shown at
z, and so that when the wheel V3 turns the
shaft V8 in the direction of the arrow 7/, the
shaft being free to rotate, only, the screw
will pull the nut V7 and the carrying bar CB
and draw the bolt E? out of the locked posi-.
tion. A concussion hammer Ch is pivoted at
¢’ to the support o and rests in contact with
the door plate Plopposite theknobK’. Tothe
hammer-arm ¢® at ¢® is pivoted a pawl holder
V? and multiple pawls 1, 2,.8, 4, are pivoted
to V3 at c—c. The teeth of the wheel V*in
front of the pawls are cut away to show that
the pawls are of different lengths, whereby
they are able toact independently upon each
tooth, so that if one pawl does mnot catch a
tooth others will,and sothat the least motion
of the wheel will be taken up by the pawls
even when the teeth are pretty coarse. It
is plain that blows appiied upon the knob

K’ will cause the hammer Ch to move and

o5’

L10

115

120

drive the pawls forward and cause them to -

turn the wheel VSand the screw V¢ and thus
withdraw the bolt-work. A similar arrange-
ment could be arranged for moving the bolt-

work into the locked position. - It is easily .

seen that by simply raising the hook V?*of
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the pawl holder V® and hooking it into the
notch n? of the timer hook V’ so as to hold
the pawls 1, 2, 3, 4 out of engagement with
“the ratchet V® the action of the hammer Ch
can not operate the wheel V% and the serew
V& The timer may thus control the action
of the device shown in Fig. 47 any desired
time, and when guarding the said device no
force can be effective to withdraw the Dbolt
work through the screw V6. It is also seen
by Figs. 47 and 48 that the secrew V®and the
nut V7are not attached tothe lug V2 orto the
carrying bar, and hence the bolt work may
be automatiecally withdrawn without distarb-
ingthe concussion hammerChand the ratchet
arrangement. - The device shown in Fig. 47
may be similarly placed under the control of

- .a concussion eombination-lock or an inde-
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pendent concussion screw device.

Of course the bolt work being automatie,
will of itself move as soon as started, or disen-
gaged from some holding device and there-
fore but little force will be required to move
the serew V¥ but in case of necessity the de-
vice shown 1n Fig. 47, being a form of con-
cussion screw device operated by means of
the continued application of blows at K’ can
be made to perform the entire work of with-
drawingthe bolt-work.

Fig. 58 shows means similar to the above
for both shooting and withdrawing safe bolt-
work. Here I nse a shaft Q7, a ratchet wheel
R? and an eccentric C, and place them so
that the eccentric may work in a suitable
hole or slot sl eut through the carrying-bar
CB of the safe bolt work. The ratchet R?
is on the shaft Q7and near to theinner plate
Pl of the safe door and this shaft is perpen-
dicular to thesafe door. The shaft Q7 has one
end supported by the door and its other end
supported by the piece D which is attached
tothe frame-bar B’. Iattachabell crank BC’
to the door by means of the support I and the
pivot I’ and apply the spring s which tends to
move it in the direction of the arrow r to-
ward the left. To the upper end of the lever
B-and by means of the pivot p I attach the
two-armed multiple pawl device F E; the mul-
tiple pawls to act on the ratchet R? and the
end F to act by the pin p? through a slot sl
on the lever MG which turns about the fixed
pivot I’. To the door at.m m’ I attach a con-
cussion hammer Ch which is kept in contact
with the door by means of a suitable spring,
as usual but not shown here, and whose arm
o’ is in contact with the top side of the pawl
carrier I at a pivot between the pivot p and
the pawl pivot 0. 1 attach another concus-
sion bammer Ch’ by the pivot & and support
K to the door and cause its arm a’ to come
in contact with the under side of the arm C’
of the bell-crank BG’. The end M of the le-
ver MG is shown in contact with the hook V”’
of the timer and where the lever is holding
the hook in the unguarding position. Inthe
front side of the eccentric CI place a pin ¢ so

- that it may when C rotates, act on the arms ¢’,
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c? of the hammer ¢3, ¢t and ring the bells &,

¢®. It is seen in Fig. 58 that the eccentric C
is in the position where its longest radius ex-
tends toward  the frame-bar, at which time
the safe bolt work is'in the locked position.
If we now cause the. multiple pawl carrier F

‘to be depressed by the hammer arm ¢’ it will

in turn dépress the pawls E and force them
out of engagement with the ratchet R? and at
the same time the other end of the pawl-car-
rier F will act upon the lever arm M by the
pin p? and release the end M so that the
notch n? of the hook V’ will cateh it and re-
tain it until the action.of the timer moves
the hook V’ in the direction of the arrow rb
and withdraws it from engagement with the
lever M, and when this is done the weight of
the lever MG and the connected end of the
pawl-carrier F being greater than that of the
parts on the right of the pivotsT’, p,elevates
the pawls E until they engage with the ratchet
R? again. If now concussion be transmitted
through the door to the concussion hammer
Ch the latter will transmit the force upward
against the end of the arm G’ of the bell-crank
BG and movethe pivot p and the parts FEsup-

ported thereby toward the ratchet R? which -

action drives the ratchet around in the direc-
tion of the arrow 7, and hence repeated blows
of the hammer CA’ will turn the eccentric C
out of the position shown in the figure, which
then pulls back the carrying-bar CB and the
attached safe-bolt E? and unlocks the safe
or receptacle. Immediately that the pawls
E are driven toward the ratchet R® the
spring s acts upon the upright lever B and
forces back the bell ecrank BG’ until its end
¢’ is arrested by eoming into contact with the
arm ¢’ of the concussion hammer Ch’. When
the eccentric pin ¢ comes into contactwith
and trips the bell-hammer-arm ¢? it rings the
bell ¢® and announces that the throw of the
eccentric is at its farthest point toward the
timer and that the safe bolt-work is unlocked.
If the strokes are continned on Ch’ until the
bell ¢° is rung the bolt-work will have been
again moved into the locked position (shown)

-and at which time if concussion be applied to

the hammer C/ its arm o’ will depress the
pawls E and move them out of contact with
the ratchet R?and raise the end M of the lever
M G until caught by the notch n?of the timer-
hook V'’ which would then move in the direc-
tion of the arrow va by means of its usual
spring and would hold the lever M until it
was released by the timer when the opera-
tion of unlocking could be repeated with the
concussion apparatus.

The pawls P’ are for the purpose of pre-
venting the ratehet R? from being drawn back
by frictional contact with the swinging pawl
E when the latter are drawn back.to renew
their work on the ratchet. The spring s® fas-
tened to F holds the pawls E up and enables
them to catch the ratchet teeth easily, but in
a manner not to prevent their being entirely
disengaged by the hammer Ch.
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When a safe door is made without a hole
in it,-or when the construection of the door is
such that itis equivalent to a door without a
hole in or through it, and having antomatic
bolt-work, and where the timer has not been
operated by the usual means outside of what
I have devised and have for the first time in
this specification described, there is no way
to determine whether itisthe timer which has
failed or the ‘antomatic bolt-work. Under
such circumstances concussion if applied
blindly or without control would be of no
avail as means forstarting, operating, or stop-
ping lock mechanism without inj ury thereto,
but with my system concussion is never ap-
plied except intelligently and so that the op-

erator is aware of each and every effect or |

action which results therefrom and which

_takes place out of his sight within thesafe or

secure receptacle and without a particle of
injury or danger of injuring even, to the lock
mechanism within. With my system con-
cussion may be applied first to release the
hook 'V’ of the timer without acting upon the
automatic bolt work and should unlocking
not then oceur it is thereby known that the
trouble is with the antomatic bolt work and

- concussion may then be applied to it and
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cause it to operate as herein described.

A bell may be connected mechanically with
the hook V' of the timer in such a manner as
to announce the moment the hook has been
removed from engagement with the bolt-work,
so that if the bell is heard to ringand the safe

“door eannot then be opened positive knowl-

edge is had that it is the bolt work which will
not operate. : .

An electric bell may be used at any desired
place within or without the safe or secure re-
ceptacle and the apparatus be so arranged
that & circuit will be made when the hook VvV’

is withdrawn, and which can be maintained.

aslong as the hook remains in the withdrawn
position, so thatthe electric bell will continue
to ring until the true stateof affairs is made
known. It is also evident that a concussion
device such asshown in Fig. 27, may be set at
some secret place on the safe door and so that
it will control a dog which will be thrown into
the locked position by any one who tries to
unlawfully enter by foree; because concus-

" sion of a violent character, such as produced

6o

55

by dynamite, when applied with a view of

bouncing off the guarding locks will have

the effect of releasing the dog held by the se-
cretly located device, and yet the latter can
be arranged so as not to act during any of the
ordinary locking or unlocking operations in-
duced or effected by econcussion, because this
force can be made to act effectually upon the
locking apparatus and mechanism only when
acting in direct lines, and thuas it can be made
to produce effects upon one piece of appara-

‘tus or mechanism which it will not produce

upon a similar piece which is located. out of
the- direct line of travel which the foree of
concussion tendsto take, and this is true even

bwhen the point where coﬁ:cuss‘ion is orditiégrily
applied is in the immediate vicinity of, the
secret point, as explained in gonn’e’etionwith

‘Figs. 35 and 36.

The preferable p‘ri'neiple_of bpefation and
control of such devices for use’in safes and
secure receptacles as herein described and as

shown in Figs. 4 and 21, is where the foree
_ormotion is transmitted to the primary appa-

ratus or mechanism in curved lines, as ares,

butI contemplate the transfer of the force of

concussion to such primary devices of the ap-
paratus or mechanism of safes or secure re-
ceptacles in straightlines as well as where the
force of concussion is received upon the end

of a bar having means for guiding it,in a -

straight line, as illustrated in an élementary
manner on the first sheet of the drawings.
The ‘fan-regulated concussion device, or
other similar device having a spring-driven
whegl-train set in operation, merely, by con-
cussion, as previously described, except as to
one or two blows required tosetitin operation,
is an automatic device clear down to.the point
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of removing the guard of the hook V’ of the

timer but the concussion serew device shown
in Figs, 47 and 48 and 'the devices to be de-
seribed are not automatic, as. the effects of
concussion which move and operate them de-
pend upon the force obtained from a sucees-
sion of blows with a hammer that may be ad-
ministeréd by a person, or an automatic de-
vice as deseribed in connection with Fig. 46,

a piece of wood by the blows of a hammer is
a positive acting means of effecting a desired
purpose, so is the concussion serew-device one
having a positive action, and in the sensé that
bolt-work has positive action when its arbor
is turned by a person as in either case greater
or less foree may be applied at will to effect
a given purpose. o o
A time movement is automatic and may ex-
pend its whole force inside’of a secure recep-
tacle in an effort to accomplish a result, or it
may stop its action before its force is ex-

- pended and before such result isattained, and

in either case fail, but with the concussion
screw device connected as I have explained
with a time-movement that is so sitnated
as ‘to control or act in connection with the

concussion screw-device, such failure of the -

time movement may not only be provided
against but sufficient force is made available,
according to the requirements of the case, to
effect the desired result pertaining to moving'
or operating any locking apparatus inside of
safes or secure receptacles. In the same way
antomaticsafe-bolt work may expend its force
in an effort to produce a desired resultinside
of asecure receptacle, orit may fail, and when
it fails there is-no wayin a receptacle having
no hole through it by which to increase or
vary any deficient force so as to effect the de-

sired purpose, but if we properly connectiny.

concussion screw-device with any form of an-
tomatic bolt-work we may transfer from the
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and in'the same sense that a nail driven into’
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former Lo the latter such additional force as
will effect the desired result in. conneetion
with unlocking in much the same way as we
dowiththetime-movementsabovereferred to.

I shall now explain how I construct an an-
matic bolt-work and connect it with the con-
cussion screw device. I arrange a going
spring-barrel sb, Figs, 59, 60 and 61, so as to
have a train of wheels G I K terminatingina
fan M that is to regulate the speed. 1 con-
nect the spring barrel sb by a pinion B with
a cog-wheel C which drives a shaft Q? that
carries an eccentric E which latter acts on
a link L that is united to the carrying bar,
or some other movable part of the ordinary
multiple safe bolt-work, such as is now most
commonly in use, and therefore requiring
no special description.” The spring-barrel
sb rotates in the direction of the arrow r car-
rying its pinion B with it and moving the
cog-wheel C and the eccentric E in a reverse
direction causing the link L to move for-
ward and backward under the continued mo-
tion of the spring-barrel, and if we consider
the link L. when carried as far in one direc-
tion as the eccentric E will carry it as placing
the connected safe-bolt work in the locked
position then when the eccentric earries the
link as far as it can in an opposite direction
we may consider that the safe bolt-work has
reached its unlocked position, but when the
locked position is reached it is desirable to
stop further action of the spring-barrel and
hold the eccentric in that position for that
period of time during which it is desirable to
maintain the strueture locked, and after the
expiration of such time to permit the spring-
barrel again to move onward and effect un-
locking and when unlocking has been aceom-
plished to stop any further action of the
spring-barrel and hold it until the time for
maintaining the structure unlocked has ex-
pired and then permit the spring-barrel to

" again effect the locking as before.
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Figs. 59, 60 and 61 illustrate how the well
known going spring-barrel sb causes the ec-
centric. K to assume the locked and the un-
locked positions as above described, and how
the well known train G I K which terminates
in the fan M prevents a too speedy action of
the spring-barrel sb and therefore a further
description of these parts need not be made.
The mechanism which is to stop the motion
at the locked and unlocked positions, how-
ever, so as to secure locking for any desired
period and then permit unlocking and allow
unlocking to existaslongas desired and there-
after be susceptible of reproducing locking
requires a more detailed explanation,

To provide automatic means. for starting,
stopping and holding the mechanism as de-
scribed, I first connect the cog-wheel C which
drives the eccentric E with the train G I K

" at its stop s or fan M and then connect these

b5

devices by the same apparatus and the hook
V’ of my concussion timer, or other timer,

508,902

and do it by means of two three-armed stop

levers 1, 2, 3, and a trip lever 4, 5, 6, Figs. 63,
64, 65, 66 and 67. The three armed stop le-
ver 1,2, 3, I fulerum at 7 in the middle par-
tition on supporting piece W? and the other
three armed trip lever 4, 5, 6, 1 fulerum at
the point 8 on the upper outer part of the
case C’, bringing the arm 3 through the case
and into operative reach of the arm 4 of the
lever 4, 5, 6. The forked arm 1 of the stop
lever 1, 2, 8, reaches to the stop m of fan M
of the train and the arm 2 of that lever reaches
into an annular groove ¢ cut in the face of
the cog-wheel C and concentrically with its
center, as seen in Figs. 63, 64, 65, and 66.
The three armed trip lever 4, 5, 6, is provided
with two pins p” and p*on one of which p’,
a rearward projection 7 of the hook V’of the
timer acts. On the other pin p?® a forwardly
projecting pin ¥ of thehook V" acts. Thetrip
lever 4, 5, 6, is also provided with a spring s*
acting on the arm 6 tendingto force a motion
in the direction of the arrow rl. The stop
lever 1,2; 3 is so mads and placed that when-
ever the gap 9 in the forked end orarm/isin
position to permit the projection m of the
fan M to rotate freely through the gap then
the other arm 2 of the lever is in the annu-
lar groove g of the cog-wheel C and will then
permit of the rotation of the wheel C.- Inthe
piece W2 I locate a spring s*sothatit can act
on the arm 2 of the stoplever1,2,3and force
it upward, Figs. 64 and 65, and make itreach
radially out of the annular groove g ata point
snitable to stop the eccentric in the locked
position, and I cut a notch ¢ in theinner arm
of the annular groove g at this point and
cut another notch b at a place diametrically
opposite to the first but on the outer rim of
the groove; both notches being of a size to
admit of the entrance of the end of the arm
2. I make the spring s® stronger than the
springs s* because the former must overcome
the latter when unlocking is to be done, but
to provide against a possible failure of the
spring s*I arrange that the pin 4 of the hook
V’ of the timer shall set on the pin p? of the
lever 5 and perform the same operation which
the spring s? is intended to do, and do it when-
ever the spring s° fails to do its work. An-
other function of the pin y is to prevent the
turning of the trip lever 4, 5, 6 and thus pre-
vent the device getting locked up until the
timer is wound for producing unlocking, and
this will be seen by an inspection of Fig. 67,
where it appears that the pin p? of the trip
lever 4, 5, 6 will strike the pin y of the hook
V'’ whenever the latter is in the nunlocked po-
sition, shown in Fig. 67, and therefore wind-
ing the timer which moves the hook and its
pin 7 is necessary before the trip lever4, 5,6
can be moved by hand to permit the eccen-
tric E to assume the locked position. After
the arm 5 has been moved by hand, in the di-

rection of the arrow va, as much time as one-

half minute, more or less, will pass before the
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timer-can move the -hook V” into position to
lock with the bolt-work, which is ample for

_closing the safe door.

We will nowconsider the mechanism in the
locked position, shown in Figs. 64 and 66, and
describe what is to be done to effect unlock-
ing. Suppose the concussion timer has re-
moved the hook V’ from its guard carrying
its projection j clear of the pin p’ of the trip
lever 4, 5, 6, and that immediately thereafter
the spring s® pulls the arm 4 against the pro-
jecting end of the arm 3 of the stop lever 1,
2, 3, overcomes the spring st, withdraws the
arm 2 of the stop lever 1, 2, 3, from the notch
b, Fig. 64, and presses it against the upper
side of the annular groove g, then the gap 9
of the forked arm 1 is in position to allow of
the motion of the fan M and the train GI K
and consequently motion of the spring barrel
sband the cog-wheel C, and su ppose that such
motion ensues. = This motion of the cog wheel

C will continue until the notch % of the an-

nular groove g, used at the unlocked position,
is brought round so that the arm 2 of the stop
lever I; 2, 3 can enter it and bring the proper
fork of the arm 1 into the path of the stop m
of the fan M, with the eccentric in the un-

locked position, and stop further motion,-

shown in Figs. 65 and 67. _
In the above operation the arm 2 of the

stop lever 1, 2, 3 moves out of the noteh b into -

the annular groove g and then into the notch
%, and the upper fork of the arm 1 moves up
bringing the gap 9 of the arm 1 into the path
of the stop m and stopsthe train in the un-
locked position. . The motion of the trip lever
4, 5, 6 then is produced by the spring s%, or,
that failing, by the hook V’ acting through
its pin y on the pin p? of the lever 4, 5, 6.
‘We will next consider the mechanism in
the unlocked position, shown in Figs. 65 and
67, and describe what is to be done to effect
locking. First wind the time movement.
When wound, the usual spring of the hook
V’ will move it toward the locked position
until the projection j of the hook strikes the
pin p’ of the trip lever 4, 5, 6. Then take

hold of the arm 4 by the hand and move the

triplever 4,5, 6 against the spring sand about,
its fulerum 8'in the direction of the arrow vV,
Fig. 67.  As soon as the pin p’ of thetrip le-

. ver 4, 5, 6 has been moved out of the way of

0

the projection j the hook V’ will go on into
the locked position, and thereby bring its pro-
jection j in front of the pin p’ and hold the
trip lever 4, 5,6 in the locked position shown

in Figs. 64 and 66. When the trip lever 4,

5, 6 is moved by hand, as above, and so as to
clear the arm 3 of the stop lever 1,2, 3, as
takes place in Fig. 67, then the spring s* that
actson the arm 2 is free to force this arm out
of the notch 7 and against the outer rim of the
annular groove g and keep it there until the

“notch b that is used to effect locking comes

round and permits the spring s* to force the
arm 2 up into this notch and at the same time
place the upper fork of the arm 1 of the stop
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lever 1, 2, 3 in the path of the stop m, thus
stopping the train G I K, spring-barrel sb,
cog, wheel G, eccentric E, &e., and producing
locking. ' :

It must be noticed in proceeding from the
unlocked to the locked position as last de-
scribed, that the spring s* moves the lower
fork of the arm 1 out of the line of motion of
the stop m and places the gap 9 in position
to permit motion of this stop, and then mo-
tion of the train GI K, spring-barrel sb, cog-
wheel C, and the eccentric E begins, and con-
tinuing, brings the notch b, used to effect

7¢
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8o:

locking, into proper position sothatthe spring -

s* can force the arm 2 up into the noteh b and
bring the upper fork of arm 1 into the path of
the stop m and stop the motion of the wheel
C, and the eccentric E in thelocked position.
Such automatic bolt-work using an eccentric,
has probably never before been used simply

because of the danger that existed in ease

8s

anything should fall into the path of the -

bolt-work when it moves toward the locked

position and before it fully reaches that posi-

tion. In that case owing to the continuous
motion of the eccentrie, the springs.could
not be used to retract the bolt-work until the
latter first reached the locked position and

as the condition named presumes that the

locked position is not entirely reached, there-
fore the springs would act to keep the aunto-
matic bolt-work in this obstructed condition
and locked, even when these devices have
the usual means for preventing unlocking re-’
moved therefrom. If however an . impedi-
ment should fall in the path of thesame bolts
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when they are moving-to effect unlocking, the

case would be different, because under such
a condition the springs are always acting in
the direction to effect unlocking and the safe

105

door could not be caught and held, whereas -

under the former condition thesprings always
act in a direction to cause locking. I have

nof, however, been deterred for any of the -

above reasons, or for other eauses, from using
the continuous eccentric action for automatic
bolt-work, because I command in concussion
a forece which can be applied in a manner
and of sufficient amount to draw back such

-automatic bolt-work from any position it may

reach in its progress from the unlocked to
the locked position; further, such concussion
apparatus can be so connected with the ec-
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centric acting automatic bolt-work, such asl .

have herein deseribed, as to be under the con-
trol of the concussion timer and, therefore,
not be effective to act to withdraw such bolt-
work until the timer permits. '

I shall now describe the means which I use
to overcome any failure which may arise in
using eccentric automatic bolt-work and
when I deseribe these means I will haveshown
how to produce non-lock-out automatic bolt-
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work by the aid of concussion, as, in deserib- -

ing a non-lock-out timer, I have shown ‘how
concussion may be employed in connection
with the timer to prevent a lock-out.
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On the shaft Q° of the eccentric E and cog
wheel C, Figs. 59, 60, 61, 63, 64, 65, 1 place
loosely the worm-wheel W* which I rotate by
the screw W and cause the latter to rotate
under the action of the concussion hammer
Ch and its pawlsw and ratchet D whichis at-
tached to the shaft m? of the screw W. To
prevent any back action of the screw W 1
use the pawls w’ which secure in the usual
way all of the advance which the ratchet
wheel D makes. If the worm-wheel W, screw
W, ratchet wheel D, pawls w and w’, and the
concussion hammer Ch, were not in some man-

ner connected with the eccentric K and the

cog wheel C, or their shaft Q?so as to act
upon them in a direction opposite to the
usual way in which the eccentric is moved
by the main springs then the only effect of
blows on the outside of the structure would
simply result in moving the worm-wheel W*
round and round on its shaft Q without mo-
lesting the above mentioned apparatus, were
the wheel W* loosely mounted thereon; and
such in fact is the only result which I want
to have the power to produce, except when
the main springs and mechanism connected
therewith fail to do the unlocking; and when
the main springs do fail then I want the
timer to automatically effect a suitable con-
nection between the shaft Q’ and the worm
wheel Wtso that the motion of the latter will
cause a wmotion, of the shaft Q" and conse-
quently of the eccentric Eand the cog-wheel
C'in the reverse direction.

I shall now describe the means by which I
connect the shaft Q° with the worm wheel W?
and show that such connections can be made
only when the timer permits it. Referring
to Figs. 68, 59, 70, 71, and 72, L drill an axial
hole in the end of theshaft Q’and place there-
in a coiled spring s® and then a plunger P* of
oither the shape shown in Fig. 69 or Fig.
70. I also cut into the shaft Q° three wmor-
tises or slots sl which start on the outer cir-
cumferential surface of the shaft and go ra-
dially toward its center and reach into the
above described axial hole in the shaft QP
I then provide three blades or spokes b? of
the shape shown in Figs. 69 and 70 of suit-
able size to enter the above described slots sl,
and I form projections j* at their inner ends
adapted to enter axial holes drilled into the
plungers P* and P?, as shown in Fig. 70. The
width of the blades b? is less than the length
of the mortises or slots sl and therefore they
may enter the slots and be shoved back
against the plunger P* notwithstanding the
When the blades ??® are in
place I put into the outer end of the axial
hole of the shaft Q° another plunger P° hav-
ing a hole drilled into its rear end to receive
the forward projections j° of the blades b2
These blades project beyond the circumfer-
ence of the shaft like spokes from the hub of
a wheel. - I now bore a hole through the cen-
ter of the hub of the worm-wheel W*, Figs. 68
and 70, large enough to fit snugly the shaft

-
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Q? and then counter bore into the side of the
hub a recess s s having such a depth and di-
ameter as will permit the blades b? to enter
the recess and allow the worm-wheel W+ to
be turned about the shaft Q° without dis-
turbing the blades or tending to move the
shaft while these bladesarein the said recess.
At six places in the recess T again cutinto the
hub of the worm-wheel W* so as to form six
slots sI’ capable of admitting the blades b*

‘whenever they are opposite these slots and

free to move forward into them. NextI at-
tach the lever I I’ by a screw a to the hub A?
of the worm-wheel. -If now I press on the
front planger P° I will move it, all of the
blades % and the plunger P*inward until
the blades b? reach the limit of the slots i,
and then I draw down over the front and
pointed end of the plunger P’ the lower arm
{7 of the lever![%, which will hold the blades b?,
and when in this position they are within the
worm-wheel recess s s and with the spring s°al-
ways tending to press the plungers P*and P5,
and the blades b® outward. Withsuchan ar-
rangement,itisevident thatthe bladesd? must
remain within the hub of the wheel W? until
thelever["is removed from the plunger P*and
as soon as this lever is so removed the spring
s® will act to force the blades b? forward and
will do soif theslots sl’ are opposite the blades.
I now arrange a lever [? in connection with
the lever I and put it under control of my con-
cussion-timer causing it to so act whenever
the concussion timer is off guard or unlocked,
and only at such a time, that it will bein the
path of motion of the lever ! when the latter
is earried around with the worm-wheel W? as
it rotates in response to the screw W which
moves it. If now weplace the lever I* in the
position shown in Fig. 71 and leave the lever
l out of its reach then any amount of rota-
tion of the worm-wheel W? will never:remove
the lever [ from the plunger P® and as long
therefore as this condition prevails the worm
wheel W* can never have an operative con-
nection with the shaft Q°, because the timer
lever I? is out of reach of the lever [ and the
arm [’ holds the blades b*away from the slots
sl’ of the worm-wheel. If however timer le-
ver ? is brought intoreach of the leverlthen
the arm I will be moved away from the plun-
ger P? by the worm-wheel W*bringing thele-
ver [ into contact with the lever I? and then
the spring s° acting outward, will force the
blades b? into the slots sl’ of the worm-wheel,
as soon as the latter brings the slots s’ op-
posite the blades % when connections be-
tween the worm-wheel W* and the shaft Q°
will be established. Then the force of the
screw W can be exerted to withdraw the bolts

by moving the eccentric E ‘backward. By

such means, unlocking of the eccentric auto-
matic bolt work ean be accomplished regard-
less of whether there has been an obstruction
that prevented these bolts reaching their full
locked position or not, and regardless also of
the breakage even of allof the main-springs,
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or regardless of many other aceidents that
might happen to automatic bolt-work to pre-
vent unlocking. -Ithusproduce positive non-
lock-out automatic bolt-work which is a result
that has never before been accomplished to
my knowledge. .

In case we desire to withdraw the safe bolt-
work by the operation of the concussion ham-
mer Ch, screw W, worm-wheel W4, eccentric
E and link L, Figs. 59, 60, 61 it is obvious that
with the arrangements so far shown we might
reach the unlocked position of the said bolts,

- and not being aware of it, might keep on and
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relock. To avoid this trouble, I place between
the eccentric E and the worm-wheel W* an-
other wheel or disk B? having a single tooth
¢® which acts upon the inner end of a lever I
that is pivoted at fto the case C’. This le-
ver has its end w beveled and arranged to
aclupon a pin p of the concussion hammer
Ch and draw the latter away from contact
with the inner safe plate. This lever L?
has its other end so situated that the tooth
?* of the wheel or disk B? can engage the end
of the lever and move it in a direction that
will make its wedge end w engage-the pin
p of the concussion hammer C% and move
the latter away from the door of the safe.
The tooth # of the disk B? is properly placed
with reference to the eccentric E so that
when the unlocked position is reached the

" tooth # will move the lever 12 and withdraw

35

the concussion hammer C/ and stop further
motion of the worm-wheel W4, eccentric E,
and the bolit-work at the unlocked position
and in that way avoid the trouble above sug-
gested.

- WiththeabovearrangementIam compelled

~ to cause the screw W and the worm wheeol W¢
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towind the mainspringand train GI K back-
ward at the same time that I do the work of
withdrawing the bolts. To avoid the work of
winding the main-springs up and running the
train G I K backward, I disconnect them be-
fore I begin to cause the screw W and worm-
wheel W*to do the work of withdrawing the
bolts. Inorderto disconnect the main-spring-
barrel and its attached train from the cog-
wheel C, eccentric E and their shaft Q9 I
unite the spring-barrel sband its pinion B by
means of a number of pins p? attached to the

" pinion B and arranged to loosely enter holes
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0 in the front end of the spring-barrel sb, as
shown in Fig.75 and permit tho pinion B and
pins p? to be withdrawn from the front end
of the spring-barrel. I turn a groove g¢°
around a hub %* on the front end of the pin-
ion B. To the end of the case,or the cap (V,
Fig. 74, I attach a bracket b and to the cap
C’, I attach at the pivot p® a bent lever J8 I*
one end 4’ of which passes outward through
the cap C’, Figs. 78, 74, 75, 76, and the other
end reaches down to the shaft QY of the
spring-barrel and by a right angled turn goes
back to the front end of the pinion B and
rests on a loose collar ¢. To the bracket 151

attach the bell crank:or clutch lever, O/ C?

arranging the upper end ¢’ to engage the cor-

ner v of the lever 2 I* and provide the lower

forked part ¢® with the pins p® which work
in the groove ¢® of the pinion hub %% in

29
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the usual manner of making cluteh connec- -

tions. In order to keep thelever ¥ in place

and so that its end v shall rest against the

collar ¢ and in front of the hub 73 I use
the spring s causing it to press the end u?
against the collar ¢, Figs. 73 and 76. With
the two levers I* I and O7 C?, the bracket b3,
spring s® and the pinion B made and con-
nected as described, I am able with the worm
wheel W*and its connections to withdraw the
pinion B from the spring-barrel sb and make
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the disconnection proposed. But the lever -

of the worm-wheel W*and the lever % which
is operated by the timer must co-operate to
effect this disconnection and must be so made
that such co-operation.will only take place
when the timer permits. T make these levers
[ and *as shown in Figs. 73 and 75 where the
lever [ appears near to but notin engagement
with the end ' of the lever [* that comes
through the cap C’, and the lever 2 is seen to
have been placed by the timer against a pin
P’ in the cap C’ and so that its end +2 will be
struck by the pin p*of the lever ! when the

worm-wheel W* brings it around; and ‘when

contact takes place between the levers [and
I the worm-wheel will move on earrying the

lever [ along, but the pin p* will be obstructed

by the end ¢? of the worm wheel lever I? and
the lever! will therefore be turned about its

fulerum @ and its end pin p* will be' drawn

radially toward the center of the worm-wheel
and its lower end " will be drawn from the
plunger P%. The pin p! actson the end w’ of
the lever I* [* where it comes through the cap
C" and pulls it downward turning the lever
[* I about its falerum P2 and, having lifted
its end u® from in frontof the pinion B, moves
on and acts on the clatech lever ¢’ ¢ and
causes it to draw the pinion B fromits con-
nection with the spring barrel sh. The cor-
ner v? of the lever /¥ [*moves from the posi-
tion at the dotted line x—x up to the dotted

line #’—a’ Fig. 74 while the end u? is being

lifted from in front of the pinion B, and. be-
fore the pinion is moved any. _

e is an eccentric cam pivoted at pa, Figs.
73, 75, and 76, pa, Fig. 73being a button; the
hole for its stem only being shown in Fig. 75
at pa. The object of thecam e is to lock the
arm [* when down to keep it from rising as
soon as the pin p* disengages from the end
u’, and thus prevent the spring s¥ pushing
the pinion B back into eonnection with the
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spring-barrel sb. The dotted radii and arcs

in the figures show the relative motious of
the partsin performing given steps.

. It is plain to see by ['igs. 71,72 and 73 that
the removal of -the timer lever 2 so that it
could not be reached by the lever I would let
the pin p* pass over the end w’of the lever
without pulling down the end %’ and operat-
ing the clutch ¢’ ¢® and without withdrawing
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the pinion B, because the pin p* would pass
above the end v’ of ‘the lever ¥ and the lever
? of the timer, being removed to the left, the
worm wheel lever [ would be carried on un-
disturbed and would perform no other fune-
tion than to retain the plunger P%in place.
It is also seen by the above descriptlion that
in case the three levers I* [ and I I* come into
confact as described the result will be: first,
to disengage the spring-barrel sb and the
train G I K; second, to free the plunger P?
from the end " of the worm wheel lever [ so
that spring s* may act to force the blades
p? into the slots sl’ of the worm-wheel w0,
and third, that further turning of the worm-.
wheel w* will bring the slots si’ opposite to
the blades b? and permit the spring s®to force
the blades into the said slots and make the
connection between the worm-wheel W* and

20 the cog-wheel C and the eccentric E with the

25

shaft Q° for the purpose of withdrawing the
safe bolt-work as required. .

There is a possibility but not a probability
that two prejudicial things might occur at
the same time in connection with the joint
action of my concussion timer and my con-
cussion automatie eccentric bolt-work name-
ly: first, the time movement might fail to re-
move its hook from its guarding position, and

30 second, the concussion device of the concus-
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sion timer might fail to do the work which
the time movement had failed to do. This
remote contingency can easily be provided
for by arranging a device like the day-wheel
of the fan-regulated mechanism so that at
one place it operates upon the hook V' of the
concussion timer and at another place it may
be operated upon by suitable connection with
the worm-wheel W% 'With suchadevice prop-

go erly set, it could be made to require ten or

45

more full turns of the worm-wheel before the
day-wheel device would act upon and with-
draw the hook V’ from the guarding position,
and if each full turn of the worm-wheel W*
required four hours’ time then ten turns
would take forty hours and that would be
ample time to defend the structure from at-
tacks in thisdirection, by burglars and there-
fore such an arrangement could be left to it-

so self to act at any time and under any cir-
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cumstances; for it could not be overcome in
a burglar’s time and would be a positive and

reserved means of entrance wheneverall other®

means had failed: and such an arrangement
would act as well to guard the failure of com-
bination locks of various forms of automatic
bolt-work as it would for the timers and the
particular bolt-work which I have herein re-
ferred to.

In the device shown in Figs. 59, 60 and 61
I have used three wheels G I Kinthe train to
enable the fans acting on the air'to serve as
a sufficient regulator, but with the arrange-
ment shown in Figs. 77 to 80 only one train
wheel is used between the spring-barrel sb
and the fan M. On theshaft of the pinion P
I cut a screw s and around this shaft I place

508,902

a coiled spring s* fastened at « to the pinion
P and at b to a barrel or sleeve B that incases
the pinion shaft s® and the spring s% The
barrel or sleeve B is of the shape shown in
Figs. 78 and 79 and is provided with a thread
at the end m within that is suitable to oper-
ate with the thread son theendof the pinion
shaft-s®. By means of the screw son the shaft
s3, the thread in the barrel or sleeve B, and
the spring % I form aconnection between the
pinion shaft and the barrel orsleeve. Onthe

.outside of the barrel or sleeve B is a feather

f which works in a slot in the hub %® of the
fan M and runs the whole length of the bar-
rel or sleeve B. The fan M also has a hub /#
which sarrounds the barrel or sleeve B that
covers the spring s and the pinion shaft s*
and the barrel or sleeve B is connected by its
feather f to theslot of the fan-hub 2*and the
latter is connected with an enlarged part of
the pinion shaft ss at n which permits free
motion of thefan-hub &® around it but will not
allow any endwise motion of the barrel A
along the shaft s%. At the end m of the bar-
rel or sleeve B thereis room for the barrel or
sleeve to move endwise along the pinion shaft
but whenever the barrel or sleeve so moves it
engages the end ¢ of alever c¢d fulerumed at
p?in the partition W? and whose other end d
presses against the exterior of the spring-
barrel sb so as to communicate the effect of
the endwise motion of the barrel B to thesur-
face of the spring-barrel. Another arrange-
ment for a similar purposeis shown in Fig. 80
where a similar barrel orsleeve B is provided
with a disk d’ which rubs against the end of
the plugs z, which are pressed by the springs
s* whenever the barrel or sleeve B moves to-
ward these plugs. The more forcibly the bar-
rel or.sleeve B presses against the lever cd
or the springs s* the more resistance is offered
to the action of the driving-spring of the
spring-barrel sb in propelling the fan M. If
the spring-barrel sb moves in the correct di-
rection it will drive the fan M faster than the
spring-barrel in the proportion of the diifer-
ence between the size of the spring barrel
wheel A and that of the pinion P? and that
motion is multiplied again by the large cog
wheel G playing into the pinion P. This ar-
rangement of the mechanism by means of the
connection between this pinion P and the fan
M gets up enough velocity in the fan, which
is comparatively a large fan, to cause air re-
sistance to hold the fan back more or less
while the pinion P can be driven forward.
If the pinion P thus gains on the fan M the
spring s? will turn and tighten and the bar-
rel or sleeve B will be turned about the shaft
s®and in turning will be carried by the serew
s against thelever cdor by the screw s and
disk d’, against the spring plugs z, and the
greater the resistance of the feather f and
fan M the more will the barrel or sleeve B turn
and the more the latter turns the greater will
be the pressure on the lever cd or the springs
st. Theresistance to the motion of the fan M
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is in proportion to the velocity of the pinionP
anditisthus seen how the devices shown act to
regulate the motion of the spring-barrel sb. If
desirable a regulator may be made by placing
the fan-barrel 7 directly on the pinion shaft
§® so that the fan-hub ean have longitudinal
motion only on the pinion shaft and then in-
clining the fan-blades to the axis of the shaft
so-that they will.act on the air as a propeller
acts-on the water, and cause the shaft s to
drivethehub 7 of the fan M against the lever
cd,orthespring plugsz, and thuscause a regu-

lating action such as might be desirable in us-
“.ing sucha device.

When motion in the fan M
ceases, the sprinyg s* will cause it to regain its
original position and free the sleeve B from

-contact with the lever ¢d or the disk d’ from
_the spring-plugs z, and thus free the device

to be started again by the force of the main-
springs of the spring-barrel sb without any
hinderance from the lever ed or the spring
plugs z. ;

In my concussion eccentric antomatic bolt
work it will be nseful to introduce some means
for turning the ratchei wheel D, Figs. 59, 60

‘and 61, against the pawls w which rotate the

screw W and against the pawls «’ which
retain all of the advance of theratchet D,for
the purpese of releasing strain, adjusting
the device, or for setting the levers { I .in
relation to the lever 1 of the timer, Figs. 68
to 76; and as all of these devices are lo-
cated within the ease C’I accomplish this by
operating upon the ratchet D as follows: to
the case ¢’ I attach the lever I’ fulerumed at
2% to the end of the case and in one end of
this lever I place a pin p® and near to the

propelling pawls w, and place a pin p* near

to the retaining pawls w’. I drill two holes
w w into the ratchet D and place in these
holes the coiled springs s°.
of the lever I° hasa beveled end or projection

. m-to permit a knob-key k& having a conical
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face-rim to act upon the end n of the lever I5
and turn it about its fulerum v® whenever the
knob-key is connected to the ratchet D by hav-
ing itstwo pins p® and p® placed in the holesu

. ' of theratehet and the knob-key is pressed
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.the pawlsw and w’.

inward and turned round, the beveled rim on
the key acting to pressthe beveled end n of the
lever Pradially outward from the center of the
ratchet D-and cause the lever F to disengage
. The knob-key may then
turn the ratehet D, screw W, and the worm-
wheel W*in either direction without hin-
derance from the pawlsw and w’, as the end
n of the lever * will ride upon the ‘conieal
rimof theknob-key. The object of the springs
s° is to act upon the pins p® and p®of the knob-
key and automatically push the latter ont-
ward so as to free the lever ° and permit it
to drop to its normal position and allow the
pawls w and w’ to re-engage with the ratchet
D. Asthese springs disengage the said parts
automatically there is no danger when leav-
ing the knob key in place of preventing

The upper end-

the pawls w and ' from engaging with the
ratchet. . .
I have now shown automatic bolt-work

which uses an eccentric to produece locking .

and unlocking by a continunous action or a
continuous forward motion of the eceentric,
and cause this motion to be produced by two
suitable. flat clock-springs wound about -the
same arbor side by side in: the same spring
barrel, and specify that either of said springs
is capable of doing the locking or unlocking, -
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the extra spring being provided as @ reserve .

in case of the breakage of one spring and
hence a failare from such cause can not oceur.
1 further call attention to the faet that such

automatic bolt-work is made to perform its -

entire operations without noise because there.
is no lost motion as would be caused by re-
versing the direction of the motion, no mat-
ter whether theseor other springs are used to
move or withdraw the bolt-work. .
Figs. 82 to 90 show how a tripping mechan-
ism-connects the hook V’ and the fourth wheel
pinion shafts d® of a double time movement

- 50 that when either notched hook G or G’ is

thrown out of engagement with its pinion
shaft then the.remaining hook is unable to
retain the shaft z in the first position of the
two positions required to‘accomplish the re-.
moval of the guard of the. hook V.

from Fig. 82 to 90 are very similar the view
in Fig. 82 will serve for all of the other modi-
fications. I :

Figs. 83, 84, 87 and 88 show one modifica-
tion of tripping apparatus, and Figs. 85, 86,
89 and 90 show another modification.  These
two modifications operate in substantially the
same manner but differ in construction; the’
first modification shown isbelieved preferable
on account of being simpler of -construction

8o
85 -

9o

, 95
Fig. 82, -
is an end view partly in section of the device

shown in Fig. 83, and as the devices shown -

100

105

and easier to make and requires no pins as -

m, n, Figs. 85, 86, 89 and 90, and further is a
new form, the second form having been used
previously. In all of these figures but one
rocking-lever F' is used. In Figs. 82 and 83
each notched-hook, G G’is pivoted at a point .
¢ to the upper end of the lever F by a link a.-
‘When not operated upon by the pins I, &e., of .
the worm-wheel W2 the loose piece E rests at
the side of the lever F as shown in Figs. 83,
84, 85, 86,87 and 89. If.one of the time move-
ments is running it will always throw the cor-
responding notched hook off of its pinion
shaft and prevent the guarding hook V’ be-

I1IC

115

120

ing moved. In order that the hook V/ may. -

bemoved by the piece B/’ both of the notched-
hooks must hold, as in Figs. 88 and 90. In
Tigs. 83 and 85 both hooks fail to hold and as
the result of either hook being thrown off by
its pinion shaft. In Figs. 84 and 86 the left
hand hook G’ is shown as holding but with-
out the piece E’” being moved. In Figs. 87
and 89 the right hand hook G is shown as
holding and without the piece E’’ being
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moved. InFigs.88and 90 both notcked-hooks
hold and the piece E’* is moved through its
second motion and moves the timer hook V'’
from its guarding position.

Fig. 81 is a perspective view showing how
the piece E E’’ acts on the two rocking levers
F and F’, how the notched hooks G and G’
act on the pinion shafts d? and how pins I,
I? and I® act on lugs of pins P’ and 'O of the
piece E E””. This figure also shows each of
the notehed hooks G and G provided with
two notches 1 and 2 and how these hooks act
on the pins pa and pb, in the front or back
plates, and lift the hooks clear of the pinion
shafts d* and thus prevent them from drag-
ging or resting on these shafts while they are
in motion.

Besides the particular arrangements of
parts and devices herein described and illus-
trated which are applicable to safes and se-
cure receptacles I'contemplate modifiecations
and arrangements which will be suggested
by the description and illustrations and hence
donot limit myself to any particular arrange-
ment or construction of means set forth; the
illustrations presented simply serving to ex-
plain the principles underlying the means set
forth whereby I am enabled to apply concus-
sion intelligently and ‘under control in con-
nection with moving or operating devices
{used for various purposes, as in, on, or upon
safes and secure receptacles. Other varia-
tions or arrangements of the essential appa-
ratus or mechanism shown and described are
within the ordinary skill of any one made ac-
quainted with the devices which T have shown
and described herein.and therefore further
or other modifications need not be given.

What I claim, and desire to secure by Let-
ters Patent, is—

1. The art of utilizing the force of concus-
sion which consists in applying conecussion to

“arigid integral or composite solid body, trans-

ferring said force from said solid body to a
movable mechanieal element, and controlling
said force to givea predetermined methodieal
movement to said element, substantially as
deseribed. :

2. The art of applying and utilizing the
foree of concussion which consists in apply-
ing concussion to a rigid integral or compos-
ite solid body transferring said force from
said body fron the side of said body opposite
to that to which the concussion is applied to
a mechanical element, and controlling said
force to give a predetermined methodical
movement to said element, substantially as
described.

3. The art or process of utilizing and con-
trolling the force of concussion which consists
in imparting repeated concussion to a rigid
body and transferring each impulse of said
concussive force to an actuating element of
an organized mechanism, substantially as de-
scribed.

4. The art or process of utilizing and con-
trolling the force of concussion to give con-

508,902

tinuing motion to an organized mechanism on
one side of a composite or integral or rigid
body from the other side of the same yvhlch
consists in applying repeated eoncussion to
said body and transferring each impulse of
said concussion force from the opposite side
of said body to an actuating element of said
mechanism as described. .

5. The process of actuating mechanical de-
vices within a hollow closed structure which
consists in applying concussion to a wall of
said structure on the outer side of the same,
imparting the force of said concussion to said
devices from the inner side of the same and
controlling said force to give a predetermined
methodieal movement to said devices, sub-
stantially as described. .

6. The combination substantially as before
set forth of safe securing devices, with con-
cussion devices for controlling the sams or
parts of the same, said concussion devices
adapted to receive motion from concussion
and to act on parts directly combined there-
with. :

7. The combination with an integral or
composite solid body, of mechanism adapted
to be operated in the regular manner for the
purposes of its organization, by the concus-
sion of said solid body, said solid body isolat-
ing the said mechanism from the locality
where concussion is to be applied, sabstan-
tially as deseribed. i )

8. Thecombination substantially as herein-
before described, of an integral or composite
solid body, with a primary device adapted to
be operated by the concussion of the solid

body, and a device for imparting concussion

to said solid body, said solid body isolating
the device to be actuated from the device
producing concussion.

9. The combination substantially as de-
scribed of an integral or composite solid body
with a primary mechanism adapted fto re-
ceive motion from the concussion of the solid
body, one of the elements of the said primary
device being in contact with the said solid
body and having definite modes of motion,
whereby the concussion of the said solid body
will move said element to impart a predeter-
mined movement to other connected partsof
the device.

10. The herein described combination of
safe securing devices for the doorof said safe,
and mechanism combined with said securing
devices having an element in contact with a
wall of said safe and adapted to be moved
away from said wall in a regular and prede-
termined manner by the concussion of the
same and to actuate other elements of the
mechanism to effect a movement of parts of
the safe securing devices.

11. The herein deseribed combination with
door retaining devices for secure or safety
inclosures, including locking mechanism of a
concussion device for controlling a part of
said retaining devices.

12. The herein deseribed combination of
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door retammd devices for secure or safety’

inclosures lncludmwloekmw mechanism, and
a concussion dev1ce for dlreetly actua,tln(r a
part of said locking mechanism.

13. The herein  described combination of
safe. securing devices comprising among its
members, au‘romamc operating mechamsm for
controllinga part of thesafe securing devices
and a concussion device for freeing or setting
the automatic mechanism in ooeratlon

14. The primary concussion devicesubstan-
tially as hérein described comprising a body

- adapted to be supported against a solid body
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and receive motion therefrom by the coneus-
sion of the said solid body on anothersideof
the same and a device combined therewith to
be moved by said supported body.

15. The herein described primary concus-
sion device comprising a weight or hammer
adapted to be-supported in contaet with an
integral or composite rigid body and receive

‘anthIl therefrom by the concussion of the

same and devices combined therewith to be
moved by said weight or hammer in a regu-
lar and predetermined manuer.

16. The herein described primary concus-
sion device consisting of a weight or hammer
arranged to-turn about an axis and held in
contact with an ‘integral or composite solid
body and other devices combined and con-
nected with said weight orhammer at or near

« its fulerum whereby said weight or hammer

is adapted to be moved in an are by concus-
sion of the said solid body and to move the

devices connected therewith in a regular and

" predetermined manner.
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- 17. The herein described primary concus-
sion device consisting of a weight or hammer
arranged to turn aboutan axis, a spring hold-
ing.it in contact with an integral or a compos-
ite- solid body, and other devices combined
and connected with said weight or -hammer,
at-ormear its fulcrum to be moved tnereby,
the'said weight or hammer moving in-an are
away from the said solid body when acted on
by concussion and toward thesaid body when
acted upon by the said spring.

18. The combination hereinbefore set forth

“of an automatic mechanism comprising actu-

ating means adapted to store energy with a
primary concussion devu,e foreontrollingsaid
mechanism.

19. The combinaticn with a secure recepta-

‘¢l and a permutation lock mechanism for

said receptacle of a concussion deviee for con-
trolling parts of the lock mechanlsm substan-
tially as described.

20. The combination substantially as here-
inbefore set forth of safe securing devices
consisting of time lock mechanism, permuta-
tion lock mechanism, and automatic bolt
work, with: concussion devices for controlling
parts of said:securing devices.

21. The combmatmn.substantially as here-
inbefore set forth of 'safe securing devices,
consisting of a timer and automatic boltwork,

83

with concussion dev1ces for eontrollmv parts
of the said securing devices,

- 22. The comblnauon substantlally as be-
fore set forth of safe securing devices consist-
ing of permutation lock work and automatic
bolt work with concussion devices for con-
trolling parts of the said securing devices.

7°

23. The combination bubswnnally as be-

fore set forth of a timer, a concussion con-
trolling device therefor, permutation lock
mechamsm, a concussion controlling device.

15

for the same, automatic bolt work and acon-~

cussion controller therefor.

24. The combination substantially as be-
fore set forth, of a timerhaving the usnal dog
or hook, a spring actuated gear traln for mov-
ing said dog. or hook, a concussion trip for
sald gear tram, a concussion device for mov-
ing sald dog or hook, a permutation lock
meehanism co_ntrol]ing the connection of the
said gear train and timer, a eoncussion con-
trolling deviee for said permutation mechan-
ism, safe bolt work and.a concussion control-
ler for the same. :

25. The herein described combination of a
secure receptacle, with securing devices for
the same, a spring actuated meehanlsm for
moving parts of the securing devices, and a
concussion device for Wmdmo the spring of
said actoating mechanism.

26. The herein described combination of a
secure receptacle and its securing devices of
spring actuated mechunism for moving parts
of said seeuring devices, means for Wlndmg
said- spring mechanism when the parts are
accessible and a concussion device for wind-
ing the spring mechanism when the parts are
1na.ecess1ble.

27. The herein described.combination of a
‘secure receptacle and its securing deévices,
with a‘mechanism actuated by stored energy
for moving parts of said devices and a con-
cussion devme for restoring energy to said
actuating mechanism,

28. The combination hereinbefore set forth

8o
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of an automatically operated mechanism in-

cluding one or more revolving parts with
parts normally engaging and .ezrrestmDF said
revolving parts at a certam point of their
revolutlon and a concussion device for mo-
mentarily tripping said engaging parts where-
by a single movement of Sd;ld concussion de-
viee will permit a predetermined amount of
movement of said automatic mechanism.

29. The eombination with atimelock mech-
anism and its dog or hook of a spring actu-
ated train of gearing having connected parts
adapted to operate said dow or hook and hav-
ing a regualator or governor moving in one di-
rectlon only and a concussion devme for re-
leasing said spring actuated gearing substan-
tially as described.

30. The combination with a time lock mech+
anism and its hook or dogof atripping mech-
anism therefor-comprising a spring actusted’
lever a notched arm adapted to engage a shaft
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of the time lock mechanism,.an intermittent.

moving mechanism for said lever and a con-
cussion device for controlling said moving
mechanism, substantially as described.

31. The combination hereinbefore set forth
of a spring actuated wheel train, a spring
pressed pivoted lever having partsto engage
and hold moving parts of the train and a con-
cussion device for momentarily releasing said
lever, ‘

32. The combination hereinbefore set forth
of a time lock mechanism and its hook or dog,
a trip for said hook or dog comprising a piv-

oted lever and an attached hook arm adapted

to engage a shaft of the time mechanism, a
notched or ratcheted part connected there-
with, a pawl engaging said notched or ratch-
eted part, a spring actuated gear train for re-
ciprocating said pawl, and a concussion de-
vice for controlling said gear train.

33. The combination hereinbefore set forth
of atime lock mechanism with its hook or dog,
a trip for said hook or dog comprising a piv-
oted lever and an attached hooked arm adapt-
ed to engage a shaft of the time mechanism,
a toothed or ratcheted segment connected
with said lever, a pawl], an actuating mechan-
ism for said pawl comprising a spring actu-
ated gear train including an eccentric and a
concussion device for tripping the gear train.

34, The combination hereinbefore set forth
of a time lock mechanism with its hook or dog
of a tripping mechanism for said hook or dog
‘comprising a pivoted lever having a toothed
segment connected therewith, an arm con-
nected with said lever having notches corre-
sponding with the teeth of the segment adapt-
ed to engage theshaft of the time mechanism,
a pawl for engaging and moving the segment
and lever intermittently, a spring actuated
mechanism for movingsaid pawland aconcus-
sion trip for the pawl actuating mechanism.

35. The combination substantially as before
described of a time mechanism and its hook
or dog, of an automatic gear train for trip-
ping said dog or hook and a button lever for
momentarily releasing said gear train.

36. The combination substantially as before

set forth of a secure receptacle,locking mech- |

anism therefor attached to a wall of the said
receptacle with a yielding and deadeningsub-
stance between them yielding and deadening
material between said locking mechanism and
the connections securing it to said wall, and
a concussion trip for said locking mechanism

having a movable part in contact with a wall

of the said secure receptacle.

37. Thecombination hereinbefore described
of a time lock and its hook or dog, a tripping
mechanism for said hook or dog comprising
a pivoted lever and connected to a notched
arm-adapted to hook on to a shaftof the time
mechanism, aspring retracting said leverand
hook and a spring actuated mechanism for
advancing said lever and hook toward said
shaft by a step-by-step movement and a con-

508,902

cussion device for controlling said spring aet-
uated mechanism. _ .

38. The combination substantially as before
set forth of a time loeck mechanism, with its
dog or hook, a spring actuated gear train for
tripping said dogor hook,a lever for engaging
and holding a moving part of said gear train,

& concussion device for momentarily trip-

ping said lever and releasing said gear train,
and a trip for said lever connected with the
said dog or hook, whereby the timer dog will
trip the gear train when the timer in its usual
operation removes its dog or hook and the
concussion device can be actuated to trip it
if the timer prematurely stops.

39. The combination substantially as herein
described of a time lock mechanism with its
dog or hook of a cateh for engaging said dog
when “off guard” and a concussion trip for
releasing said catch.

. 40. Thecombination hereinbefore set forth
with a secure receptacle of locking mechan-
ism therefor secured to a wall of the recepta-
cle with a yielding and deadening material
between them and a concussion device for
moving a part of said locking mechanism in
direct contact with a wall of the receptacle.

41. Thecombinationsubstantially as before
set forth of time lock mechanism, its hook or
dog, and connected bolt work, of a trigger
forming a supplemental dog for the bolt work
and-a concussion trip for said trigger.

42. The combination substantially as before
set forth of a time-lock mechanism and its
connected bolt work, a concussion trip for a
part of said devices, and an electrically con-
trolled hammer for operating said trip.

43. The combination herein described of a
time lock mechanism with its hook or dog of

a combination lock, having a part engaged.

and controlled by said dog, bolt work con-
trolled by said combination lock and a con-
cussion device for moving said timer hook or
dog and releasing the combination lock.

44. The combination herein deseribed with
a timer dog or hook and the angle piece piv-
otally econnected therewith of a moving part
of the timer provided with a projection hav-
ing a surface for engaging and retaining en-
gagement with the angle piece of the timer
dog or hook, for a certain period and con-
cussion devices coacting with said parts.

45. The combination substantially as before

"set forth of timer dog or hook, the dial pro-

vided with a projection to operate said dog or
hook and the angle piece pivoted to the dog
or hook having a limited movement about its
pivot whereby the same may be engaged to
move the dog or hook by the projection of the
dial when thelatteris moving in one direction
only. ‘

46. The combination substantially as before
set forth of secure receptacle, a time lock
mechanism with its dog or hook within the
same, and a concussion controlled trip for said
dog or hook, the concussion' hammer of the

70

75

8o

85

gc.

95

100

105

EIO

115

125

130




IO

15

2C

25

30

35

40

15

50

35

5

508;902;‘ .

said trip béing located at a distance from the

time mechanism and operatively connected:

therewith by rigid connections.
47. The combination substantially as before

‘set forth of a time lock mechanism and its
dog or.hook, of a spring actuated gear train .

for tripping said dog or'hook, a spring lever
engaging and holding said gear train and a
concussion device for tripping said lever lo-
cated at a distance from the timer and gear
train but connected with said lever.

.48: The combination,substantiallyas before
set forth of a secure receptacle, a time lock
mechanism with its hook or dog within said
receptacle a concussion controlled gear train
for tripping said hook or dog, an electric con-
trolling device for said gear train located

within said secure receptacle and connected
with said gear train a cireuit for said elec- .

tric'device extending outside of the said se-

cure - receptacle and a ecircuit controller for

the same. : , . -
19. The-combination substantially as before

set forth of a gear train, a device for storing

energy for actuating the same, a device for
releasing and stopping the gear train by en-

gaging with one or more of its parts at cer-.
tain definite points of their movement and a
“concussion trip for said releasing and stop-
ping device including a pivoted concussion.

hammer. : . ,

.50. The combination substantially as before
set forth of a permutation lock mechanism, a
gear train operated by stored energy connect:
ed with a tumbler of said locking mechanism
and a concussion device for controlling said
gear train.. ST :
. .51. Thecombination substantially as before
set forth of. a. permutation lock mechanism,
a spring.actuated gear.train connected with
one of the tumblers and another spring actu-

ated.gear train connected with another of the

tumblers of the said lock mechanism and an
independentconcussion device for controlling
each gear train. » :
52. The combination herein set forth with
a permutation lock mechanism of a series of
gear trains connected with parts of said lock
mechanism consisting of two or more of said
gear trains, econcussion devices for independ-
ently controlling said gear trains, and a shaft
having a wheel connected with each gear
train said connection including a pawl and
ratchet eonstruction, whereby said wheel can
be moved independently by each train while
the other trains are at rest. o
- 53. The combination,substantially asbefore
set forth of a permutation lock mechanism of
a spring actuated gear train connected with
one of the tumblers and another gear train
connected with another tumbler of said lock-
ing mechanism, regulating mechanism com-
mon to both gear trains and an independent
concussion device for eontrolling each gear
train. : . . _
54. The combination substantially as here-

35°

mechanism of a series of spring actuated gear .

trains connected with parts of said lock mech-
anism consisting of two or more of such trains,
concussion devices for independently .con-
trolling each gear train, a separate gear wheel
connected with each gear train and geared

with a speed regulator moving in one direc-

tion only, the said connection of ‘said trains
with said separate gear wheel including a

pawl and ratchet construction, whereby said

70

75

speed regulator will act with suech trains as .

are in operation without moving the othaers.
55. The combination substantially as before

set forth of a secure receptacle having inte-

gral or composite solid walls of ‘a series of in-

8o

dependent concussion devices consisting of

ating hammers in contact with the same wall

two or more such ‘devices having their actu- -

85

at different points thereof, whereby concus: .-

sion applied to the walls to actuate the ham-
mers of one device will not operate that of

| another. . SRR
56. The combination substantially asbefore.

set forth with permutation lock mechanism of
a series of gear trains connécted with said

mechanism consisting of two or more of such,

gear trains,concussion devices for independ-

ently controlling said gear trains, independ-

ént:gear wheels connected with said gear
trains, and a separate gear wheel connected
with each gear train and geared with a speed

90
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regulator moving in .one direction only, the

connection of the gear trains with the sepa~

rate gear wheel including a pawl and ratchet

construection. S S
57. The combination substantially asbefore

[oo

set forth of a time-lock mechanism with its .

dog or hook, permutation lock mechanism and

_bolt, work controlled by the said dog or hook, -
a concussion device for tripping the dog or

Ioj

hook of the time mechanism and a discon-

nector controlled by the permutation mech-
anism detaching the concussion tripping de-
vice from the time mechanism. A

110

58. The combination, substantially as'bé_-. L

fore set forth of a time mechanism with its

dog or hook, bolt work controlled bysaid dog

or hook, a concussion device for tripping said

dog or hook, including a hooked arm for en- -
gaging a shaft of the time mechanism, a per- -
mutation lock mechanism, and a lever and -
link controlled thereby lifting said hooked .

arm out of position to engage the time mech-
anism,. . R _ ; Tl
59. The combination, substantially .as be-

120

fore set forth of a time lock mechanism with .

| its dog orhook, a bolt work controlled bysaid’

dog or hook, a concussion device for tripping

125

said dog or hook, a permutation lock mechan- . .

ism—also connected with and controlling said
bolt work a disconnector controlled by theper-
mutation mechanism detaching the said con-
cussion device from the timer and additional

132

concussion devices for controlling the permu- -

tation mechanism,

60. The combination substantially as before -

inbefore set forth with permutation lock ! set forth of a permutation. lock mechanism ..
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~cussion device operatively connected with.
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and a concussion deviee for controlling the
same.

61. The combination, substantially as be-
fore set forth of alocking mechanism, concus-
sion devices controlling the same and bells
connected with the locking mechanism forin-
dicating the position of its parts.

62, The combination, substantially as be-
fore set forth of a locking mechanism, con-
cussion devices for controlling the movements

of the same and bells of different and dis-

tinguishable sound eonnected with the lock
mechanism for indicating the position of dif-
ferent parts of the lock mechaunlsm

63. The combination, substantially as be-
fore set forth of a secure receptacle, of mov-
able parts within the same, concussion de-
vices controlling the movement of said parts,
and electric bells connected with the said
parts for indicating predetermined move-

be located within the safe or outside of the
same and at any distance therefrom.
64. The combination subqtantlally as be-

fore set forth of a secure receptacle; locking -

mechanism located therein, concussion de-
vices for moving parts of said mechanisin
and an electrieally controlled hammerlocated
on the outside of the secure receptacle for
actuating said concussion devices.

65. The eombination, substantially as be-
fore set forth of a secure receptacle, locking
mechanism located therein, a concussion de-
vice for moving a part of said mechanism
and an electrically controlled spring hammer
located on the outside for actuating the said
concussion device.

66. The combination, substantlallv as be-
fore set forth of a locking mechanism for
safes, including antomatic devices for actu-
ating parts of the same, winding mechanism
including a wedge and other parts and a con-

said winding devices whereby said devices
can be operated from the exterior of thesafe.

67. Thecombindtion,substantially as here-
inbefore set forth ‘of a secure receptacle,

" locking mechanism ‘therein, including spring

5o
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actuated devices for moving parts of the
same, winding deviees for the spring actu-
ating mechanismn and a concussion device
connected with said winding devices by con-
nections including a pawl and ratehet.

68. The combination, substantially as be-
fore set forth of bolf work, a gear train and
actuating means therefor, and an eecentric

connected with said gear train whereby the

~ bolt work is moved into and out of locking

w

position and means for reversing the move-
ment of the said eccentric.

69. The combination, substantially as be-
fore set forth of bolt work and automatic
mechanism for actuating said bolt work and
supplemental actuating “devices for said bolt
work including concussion actuating means,
whereby the bolt work can be moved when
the automatic devices fail-to do. their work.

70. The combination, substantially as be-
fore set forth of safe bolt work and concussion
controlled devices for moving the same.

71. The combination, substantially as be-
fore set forth of safe boult work, deviees for
moving the same and a concussion deviee for
acting upon a part of said devices.

72. The combination substantially as be-
fore set forth of safe bolt work, automatic
mechanism for actuating the same and an in-
dependent concussion device for moving the
bolt work when the automatic devices fail to
do their work.

73. The combination substantially as be-
fore set forth of safe bolt work having reeip-

70

75

8o

rocating bolts, a spring actuated gear train

for moving said bolt work, and a concussion
device for moving the bolt work, independ-
ently of the gear train.

74. The combination substantially as be-

fore set forth of safe bolt work having recip-

85

rocating bolts, an eccentric operatively con- -

nected with the reciprocating bolts, a spring
actoated gear train moving an eccentric and
a eoncussion device for independently mov-
ing said eccentric when the gear tram fails
to do S0.

75. The combination, substantla,lly as be-
fore set forth of safe bolt work having recip-
rocating bolts, an eccentriec operatively con-
nected with said bolts, a spring actuated gear
train for moving said eccentric, and concus-
sion devices for moving the said eccentric
when the gear train fails to do so includinga
worm or serew and a worm wheel.

76. The combination, substantially as be-
fore set forth of safe bolt work having recip-
rocating bolts, a spring an eccentric gearing
connecting said spring and eccentrie includ-
ing-a cluteh, and a concussion hammer and
gearing connecting said hammer and said ec-
centrie including a worm and worm wheel,
whereby the spring can be disconnected from
the eccentric when it is desired to- move the
bolt work by concussion.

77. The combination, substantially as be-

fore set forth of safe bolt work, the concus-
sion hammer, worm, worm wheel, the eccen-
trie, a projection moving with said eccentrie,
a lever and the hammer pin.

78. The combination, substantially as be-
fore set forth of a time lock mechanism with
its dog or hook, the automatic bolt work in-
cludmg the grooved cog wheel, the stop lever,
and the trip lever engaging the dog or hook.

79. The combination, substantially as be-
fore set forth of a time lock mechanism with
its dog or hook, the automatic bolt work in-
cluding the grooved cog wheel and a fan pro-
vided with stops, the forked stop lever, and
the trip lever engaging the dog or hook.

80. The combination substantially as be-
fore set forth of a time lock mechanism with
its dog or hook, the automatic bolt work in-
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clunding the cog wheel having the annular

groove with a notch in its outer and a notch

L - . ;

Iin-its inner side, and a fan having stops, the -
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‘forked stop lever, its spring. and the trip le-

ver engaging the said hook or dog.

81.. The combination; substantially as be-
fore set forth of safe bolt work, an eccentric
operatively connected with said bolt work for
moving the same, a concussion hammer and
gearing intermediate the hammer and eccen-
trie including a clutech whereby the hammer
mway be connected with and disconnected
from said eccentric.

82. The combination, substantially as be--

fore set forth of safe bolt work, an eccentrie
operatively connected with said bolt work for
moving the same, a concussion hammer, a
worm, & worm wheel mounted loosely on the
eccentric shaft, a cluteh the spring pressed
plunger engaging the movable part of the
cluteh, and a lever pivoted on the worm wheel
and having an arm. adapted to retain said
clutch against the action of the spring plun-
ger.

83. The combination, substantially. as. be-
fore set forth of a time lock méchanism, bolt
work, an eccentricoperatively connected with

the bolt work, a spring. actuated train for.

moving said eecentric including a clutch, a
cluteh actuating lever, a concussion hammer

and gearing connecting it with the eccentric

including a wheel loosely mounted on the ec-
centrie shaft, a cluteh for connecting and dis-
connecting said eccentric shaft and wheel, a
controlling lever for both of said clutches and
a trip for said controlling lever controlled by
the time mechanism. :

.84, The combination, substantially as be-
fore set forth of safe bolt work, an eccentric,
a spring actuated gear train moving said ec-
centrie including a cluteh,a clutch retaining
lever.

-85. The combination substantially as be-
fore set forth of a time. lock mechanism its
dog or hook and a day wheel, and a concus-

sion deviee for moving said day wheel.

86. The combination substantially as be-
fore set forth of a time lock mechanism, its
dog or hook and a day wheel a concussion
hammer and gearing connecting it with said
day wheel including a worm and worm wheel.

87. The combination substantially as be-
fore set forth of a spring barrel, a gear train
including a fan regulator and a friction brake
combined with said regulator and controlled
by said fan. ‘

88. The combination, substantially as be-
fore set forth of a main spring barrel, a gear

-train including a fan regulator, the sleeve in-

side of the fan hub, and rotating therewith,
thespring connecting the fan shaft and sleeve,
said sleeve having a serew threaded connec-
tion with the fan shaft, and the friction brake.

89. The combination, substantially as be-

31

fore set. forth of a main spring barrel,.a. gear’
train, afan regulator connected with said gear

train the sleeve, the spring.connecting the fan

-shaft and sleeve within the fan hub and. ro-

tating therewith, a screw threaded connection
between said sleeve and fan shaft and the piv-
oted brake lever. ‘

90. The -combination, stbstantially as be-_

fore set forth of safe bolt work, a concussion
hammerand a pawl, or pawlsconnected there-
with, a revoluble shafthaving a ratchet, a re-
taining pawl or pawls for the ratchet and a
lever for disconnecting said hammer.and re-

‘taining pawls. . ;

91. The combination, substantially as. be-
fore set forth of safe bolt work, a concussion
hammer having a pawl or pawls connected
therewith, a revoluble shaft; connected with
said bolt work, having a ratchet.and aretain-
ing pawl or pawls, a lever for disconnecting
said pawls having an inecline, and a key for
moving said shaft having an incline to-en-
gage the incline of said lever. .

- 92. The combination herein deseribed of a
locking mechanism for safes, coneussion.de-
vices and electrically controlled devices for
moving parts of said mechanism . whereby

parts of the said locking mechanism.can be

operated from the outside of the safe.

93. The combination, substantially as be-
fore set forth of locking mechanism for safes
concussion devices and electrically controlled

devices for operating the same parts of the "
95

locking mechanism. - )
94, The combination with a duplex time

lock and its dog or hook, of a tripping mech-

anism for said dog or hook comprising two
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spring actuated notched arms, each adapted

to engage a shaft of one of the time move-
ments, & mechanism for giving said notched
arms a step-by-step movement -including an
intermittently moving part connected .for

.| movement with said arms, the springs of said

arms adapted toreturn thesaid partto its nor-
mal or original position unless each notched
arm retains its engagement with the shaft of
its time movement, and a.concussion trip for
the mechanism for actuating said arms. -

95. The combination, as hereinbefore set
forth of a secure receptacle, locking mechan-
ism located therein including concussion de-

_viees for moving parts of the same, and elec-

trically controlled devices for actuating said
concussion devices. - .

Intestimony whereof Taffix my signva,ture in -

presence of two witnesses.
MILTON A. DALTON.

Witnesses:
JouN F. POGUE,
T, L. POGUE. .
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