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UNITED STATES

PATENT OFFICE,

THOMAS M. BRINTNALL,

OF MARYVILLE, MISSOURI..

AUTOMATIC SAFE BO'LT-WLORK.

SPF'CIF'ICATION forming part of Letters Patent No. 354,681, dated December 21, 1886,

Appll@’ltmn filed July ‘} 1885.

Semal No. 171, 147. (No model,)

To all whom it may concern:
Be i1t known that I, THoOMAS M. BRINTNALL

a citizen of the Umted States, residing at

Maryville, in the county of Nodawc}y and State
of Missouri, have invented a new and useful
Improvement in Automatic Safe Bolt-Work,
of which the following is a description.

This 1nvention relates to that class of locks
which are arranged to be opened by clock-
work. In this class of locks the bolts are al-
ways retracted by springs, and in some styles
of locks the bolts are both extended and re-
tracted bysprings. Inorder that thesesprings
may be relied upon to do their duty under all
circumstances resulting from variations by
heat, cold, rust, &c., the said springs are usu-

ally madea great deal stronger than is actually

- required to do the work. On this account the
- bolts would generally be thrown with a great

20

deal of surplus force, causing wear and endan-
gering breakage of the parts. These objec-
tionable effects might be to some extent alle-
viated by interposing well-known cushions or

- cushioning-springs near the end of the stroke

v
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of some adjunct of the bolts between said mov-
ing adjunct and a stationary part of the lock;
but cushions of any kind for this purpose are
objectionable for several reasons: first, be-
cause the farther they are eomplessed the
more they resist, while the bolt-springs ad-
vance with contmually diminishing force, so
that a cushion 1s likely to stop the action of

the bolts before their course is completed, and.

the exact points at which all the pmts will
come to rest cannot be predlcated secondly,
because where u sudden blow is struck upon
a spring or cushion a portion of the force
is given off as a shock to whatever supports
the cushion, and a portion remains stored up
in the cushion, to be given off 1n some indefi-
nite way, which prevents that accuracy of re-
sults which an automatic fime-l]lock should

produce.

45
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My invention 18 based on an entirely dlﬂ"el- |

ent principle from that already described.

Its object is, first, to offer continual resist-
ance to the advance of the bolt-springs, to pre-
vent their ever acquiring a dangerous velocity

or damaging momentum; secondly, to offer a |

ogradually-decreasing resistance to the action

of the said bolt-propelling springs, whereby

| the springs when applying their greatest force
will be met by the greatest res1sta,nce and as
the force of the springs. gradually dlmlmshes |
the resistance will also diminish, thus tendmg 55
to even the action of the spungs throughout
their course and to retard the said action, u
however powerful it may be, to a low rate of
speed, thus avoiding any Shock thirdly, to
release the bolt by the act of closmg the 6o
door to be locked at the instant that the door
is fully closed; fourthly, toso hold the spring-.-
retaining arm that 1t will release itself from
its detent by the action of the bolt-springs as
soon as the detent is set free by clock-work; 6¢
and, fifthly, to so arrange a system of ]evels'
and. catches as to enable the clock-work to re-
strain the bolt-springs with positive cer tamty,
and yet with very little effort. o
To this end my invention consists in the 75
{ construction and combination of parts form- .
ing an automatic safe-lock, hereinafter de-
seribed and claimed, referenee being had to
‘the accompanying dra,wmgs, 1In which— .
| Figurelisan inside view of asafe- door,show- 75
ing the bolt-works of my lock in elevatlon the
t bolts being retracted and the Springs- un-
strained. Fm 2 18 a right-hand edge view of
‘the same p&lb in secblon Fig. 3 is an eleva-
tion of the lock, showing the bo]ts and latches 8o
set with the 8pr1nﬂs under full strain ready for
the door to be closed. Fig. 4is a partiallower -
-end view of the same. FJO’ 5 is a horizontal
section, partly in e]evatmn through the lock
in the plane of one line of bolts Fig. 6 1s an 8z
| elevation of the lock with the bolts extended.
Fig. 7 is a right-hand end view of the same.
Flg § 1s an elevation, palt in section, of a de-
tail of the lock. Fig. 91 1S a homzontal section,
part in elevation, at the line y y, Fig. 1. Flg go
10 1s a transverse section of a detail at x, Fig. .
8. TFig. 1lisaside elevation of adetail. Fig.
12 18 a transverse section at z of the detail
shown in Fig. 11. * Fig. 13 is a central hori-
zontal section of the lock part in elevation. g5
Fig.14 isan edge view, and Fig, 15 a face view,
of the spring-box cover. Fig. 16 is a face
view of the spring in the open box, and Fig.
17 is an elevation of the spring- ‘box with the.
cover removed. Figs. 18, 19, 20, and 21 are 1co
| detail views.
h The bolt- WOIkS of the lock here shown are
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the subject of a former patent, No. 315,231, to | trusted to w1bhdra;w the bolts at a given time,

myself, and some portion of the present inven-
tion is designed as an improvement thereon,
while other portions are not only applicable
thereto, but to any system of bolts which are
thrown by springs.

A represents the door, to which the lock is
attached. This may be ‘the door of a safe, a
vault, or any other structure.

B replesents the bolts, which I have here
shown as yoked together in pairs by yokes C,
one pair to project from each edge of thedoor.

These bolts are simultaneously extended or re-
tracted by a double lever, E, which is con--

nected at itg ends with the yokes C by pit-
man I'. The lever E is mounted on a shaft, G,

‘to which one or more springs, H, are attached
-to actuate 1t constantly to rotate 1n one direc-

tion. 'When the two pivots 1 are nearly at
right angles to the line of motion of the bolts,
as in Ifigs. 1 and 3, the said bolts stand re-
tracted, and when the pins I are in a line par-
allel with the line of motion of the bolts the

latter stand exfended 1n position to lock the

door, as in Fig. 6. Through the rib D on the
opening edge of the door I pass a small rod, J,
and secure its Inner end firmly in the adjacent
yoke, C, so that the rod must reciprocate with
the bolts B, and anything StOpplllﬂ‘ the rod
stops the bolts |

K 1s a puppet located across the path of the
rod J, and fitted into the rib D, to project
therefrom in the direction of motion of the
closing door at a point to abut against a lug,
f, which 1s stationarily secured within the safe
in the path of the puppet, whereby the said
puppet i8 pushed into the rib by the act .of
closing the door.

L is a spring beneath the puppet, constantly
forcing it outward. Through this puppet isa
hole, which is in the line of the rod J, and ex-
actly reglstermg therewith when the puppet
is pushed In flush with the face of the door, so
that the rod may slide through the puppet
When the puppet projects from the face of the
door, its body is in the path of the said rod,

- preventing the latter and the system of bolts

S0

therewith connected from advancing. To
prevent the puppet from being ejected entirely
from 1its seat by the spring I, and to keep it
from turning aroundso as to thl ow the holein

“itoutofr eﬂ‘lstry with the rod J,I provide ashal-

low slot'in the puppet for the end of therod to

restin. The rod, being constantly pressed for-
ward by the whole force ofthe bolt-springs, will
instantly shoot through the puppet when the

closing of the door forces the 1atter in and

br_mﬂ's the hole in 1t in line with the rod. By
this means the bolts are restrained until the
very instant when they arrive by the closing
of the door opposite their socketsin the door-
casing, when they are set free to project into
the same, thus holding the door firmly closed
without bhe necessity of any such wedging as
would be likely to interrupt the withdrawal
of the bolts. The value of this is the more

- evident from the fact that springs must be

and 1f they fail to Opemte the sate must be
broken open.
The lever E is provided with a cateh, E,

70

into the circular path of which a ]ateh M :

drops of its own weight to hold the ]ever ab

‘the point of its revolution where the Dolts

are projected, as in Fig. 6; but a peculiarity
of this lateh M 1s, that its catch enters the path
of the catch K’ at an obtuse or non-hooking

78

angle thereto, so that of itself alone the latch -

| M will not hold the lever B, but the lever will

force the-latch from its path

N is a detent, having a cvlmduca] surface

adapted to engage the arm of the latch M, to
hold the latch in engagement with the catch
I/. The arm of the latch bears upon the ey-

lindrical surface of thedetent in aline directly

toward the center N’ of the latter, so tbhat

there is no action of leverage w lntever be-

tween the detent and the latch. Any amount

of force applied to the latch cannot move the
90"
of the detent which leaves it engaged with the
latch cannot move the latch on accountof the
cylindrical form of the bearing-surface of the

detent in either direction, and any movement

detent. At N? a segment of the detent is ra-
dially cut outin the path of thelatch, forming
a recess into which the latch may escape when
the cetent is turned from behind 1it.
turning is effected by any suitable clock or
time mechanlsm connected with the detent by
a bar, O, attached to an arm, N° thereof. At

the time fixed for the door to. be unlocked the

arm N°® is pushed down by the clock, whereby
the latch M is released, and, being forced out
of the path of'the lever E, the latter is rotated
to the position shown in Fig. 1 and retracts
the bolts by the action of the springs H.

~ The shaft ¢ 1s squared at 1ts outer end, and
acrank,G’,isremovably fitted thereto, whereby
the bolts may be set back against the strain of
the springs. There may be any suitable num-
ber of these springs, either one strong enough
to operate the bolts, so that in case one spring

95

This
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should, from any cause, fall to work, the others

will do duty.

My bolt-retarding device or yielding stop
consmts of a cyhndel P, Fig. 13, provided
with a piston, Q, and p]StOIl rod R the latter

by means of a lug, S. This piston may be
fitted sufﬁclenﬂy freely within the cylinder to

115

being connected with one of the bolt -yokes C

120

allow air to escape around it a little, and yet

close]y enough to cause the action of ‘the bolt-

springs in- sliding the bolts to compress the

air by the thrust of the piston, thus retarding

the movement of the piston throughout its full
“course; but, finally, when the air all escapes, it

removes all tension from the springs, leaving
them free to complete their course. As the

125

escapement of air around the piston may be

little or muech, the action of the springs may
be more or less retarded. In caseit should be

130

desirable to regulate the action of the springs

at will, Ihave provided a cylinder, Figs. 8 and
9, Wlth escape ports a, one at each end thereof




Lt

I

15.

20

35

4C

- 354.681 '

connected together by a tube, b,in which a ] holdmg the latter in the path of the arm E.

cock, ¢, is located. This cock is a serew to be
operated by a screw-driver, whereby it may
be turned to bring its aperture d in full reg-
istry with the tube b, when the least resist-
ance will be offered to the escape of the air
and to the passage of the piston; or it may be
set to check the escape of the air to any de
oree desired.

In Figs. 8 and 9 the piston Q 1s connected
with the bolt-works by means of astud or pin,
¢, passing through a slot in the cylinder P,

and the piston Q 18 long enough to cover the

slot throughout the movement. Both styles
of eylinders here shown are closed at each end,
so as to act both ways upon the bolts, for my
lock in the patent above referred to throws
the bolts both forward and backward by the
action of a spring. It 1S evident that the
same device without alteration would act to

retard a bolt driven by springs one way or

either way, and that one end of the cylinder
might be left open if action but one way only
were required, KEither of the air-cylinders

‘here described and shown meet all the condi-

tions set out in the preamble hereto. They

“offer resistance to the springs throughout the

whole course thereof, thus preventing the ac-
cumulation of such force as will cause a con-
cussion, and their resistance is gradually re-
duced as the force of the springs.in advanecing
gradually diminishes, causing aneven tension
throughout the movement, and the resistance
is at the last entirely removed, leaving the
springs free to perfect their course. The
springs at first meet a gradual resistance, like
a cushion or spring, while compressmg the
air; then the compressed air is gradunally forced
out by the piston offering less and less resist-
ance, and finally none at all, to the piston.
Still greater resistance to the advance of the

~ springs may be offered by introdueing into the

45
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cylinderadenser fluid than air—such as water,
alcohol, glycerine, &e.—which would suffi-
ciently retard the springs with a very small
cylinder and piston, which 1s very deswable,
because space 13 a great consideration in a
safe. 'The springs being resisted by the ten-
sion demce the connectlou betweeh this de-
vice and the springs may be made through the
bolts, as shown, or in any other convenient
way. The spring-box may have a glassset in
its cover to permit the Interior to be exam-
ined.

The operation of the lock shown is as fol-
lows: The crank isapplied to theshaft G when
the lock is in its normal position, as in Fig. 1.

The puppet K is then to be pressed 1n,and the

lever K is to be turned backward a hali-circle
to the position shown in Fig. 3, which first ex-
tends and then retracts the bolts, leaving the
springs strained,and the puppet,springing out
in the path of the rod J, holds the bolts re-
strained. Time-clocks are already arranged
to draw up the rod O at a fixed hour, which

will move the detent N behind ‘the latch M, |

Now, if the door be closed, the puppet K,strik-

ing thelug f, isslid 1n, brmgmn‘ its hole in line
with the rod J, and permlttmg the spring to

throw the bolts forward. The arm E, being
caught by the latch M, is held and the door re.
mains locked until the clock pushes the arm N°

downward, releasing the latch M from the arm

E, thus leaving the bolts free to be withdrawn
by the continued circular motion of the arm E.

735

In both of the motions of the bolts they are re- '

sisted by the cylinderand piston tension device,

to open the lock at any hour to suit the owner.
A spring of from twenty-five to fifty pounds
capacity is sufficient to slide the heaviest safe-
bolts on this plan, because the full force of the
springs 1s applied to. doing work, the pneu-

maticcheck only forcing ittowork m01 eslowly,
while, on the contrary, whatever force there is

in a spring or cushion remains there fo resist

 Clocks are already devised which may be set

80

the bolt-springs and offers greatest resistance -

at the last moment of actlon requiring very
powerful springs to advance -when their own

force is weakest against this accumulating re--

sistance.
A pnenmatic check or tension such s herein

99

described would have many advantages over

an accumulating cushion, even if the check
did not begin to act until the spring had ad-
vanced considerably on 1ts course, for this
check would finally set the spring free while

the cushion finally holds it strongest; but to

whatever extent the spring is allowed to ac-
cumulate force from veloeity before the check
is applied just to that extent there is wa.ste of

‘power and less satisfactory results.’ _
Heretofore hydraulic as well as pneumatic

stops or checks have been used in connection

'with spring-actuated doors, and I therefore do

not broadly claim 1n this applicat-ion a fluid
check; nor do Iclaim, singly, the specific con-

95

100

105

struction of the check shown; neither do I

herein claim, broadly, 2 cushion to receive

‘the shock of bolts automatically operated by

IO

springs, as coil-spring cushionshave been here-

tofore suggested for such purpose; but

What I claim as my invention, and deswe fo
secure by Letters Patent, is—

1. The combination, with one or more bolts,

one or 1more springs, a,nd intermediate mech |
anism whereby said bolts are foreibly operated

by the springs in both theirforward and back-
ward movements, of a cylinder and piston con-
nected with such parts, said cylinder being

closed at both ends, whereby a gradually-di-

1[5.

120 .

I]]lHlShlnﬂ‘ resmtance is offered to the boltsin
both d11ect10ns of movement, substantially as S

set forth.
2. The combination, with orie or more bolts,

ane or more springs, and a slide- rod,of a pup-

pet located acrossthe path of the slide- -rod, and

| having a perforation fitted to permit the pas-

sage of the slide-rod when the puppet is de
p1 essed, substantially as set forth,
. In eombmatlon with thelock bolt or bolts,

&

125

[50
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.the Operhting spring or springs, and a slide-

rod, a puppet movable across the path of and
having a longitudinal groove fitted to receive
the end of said slide-rod, such puppet being

adapted to permit the passage of the slide rod

when depressed, substantially as set forth.
4. Thecombination of oneor more lock-bolts
in a door, one or more springs for sliding the

‘same, a slide-rod connected with the bolts and
parallel with their line of motion, a perforated
puppet located across the path of the said rod

in a rib of the door, and adapted to project

therefrom in the direction of motion of the

closing door, a lug located in the path of the
said puppet, and a spring beneath the puppet

substantially as shown and described. |
5. The combination of one or morelock-bolts,

~ springs for sliding the same, a slide-rod con-
- nected with the bolts anl pmallel with their

line of motion, a puppet located across the

~path of the slide- rod, and a spring beneath the

- 2_5

puppet, the puppet being slotted to receive the
end of the slide-rod zmd perforated through
the slot to permit the rod to pass through, sub-

‘stantially as shown and described whereby the

puppetis held from belng ejected by 1ts spring,

- as set forth.

6. The combllntlon of oneor morelock bolts

i

 springs for sliding the same, a rotary shaft and
arm connected with the springs to be rotated 3o
thereby, apivoted latch to engage the said arm,
a detent to hold the latch, and means to con-
nect the detent with time-works, the plane of
contact of the said arm and latch being at an
obtuseangle with thatradius of the latech which 35
passes through the said plane, substantlal] y as
shown and described.

7. The combination of lock-springs, a shaft
and arm attached tobe rotated thereby, a latch
adapted to engage thearm ina plane at an ob- 40
tuse angle with a radius of the latch passing

._thmuwh the said plane, and a detent shaped as

a cylmduc*ﬂ segment pivoted to engage the

arm of the latch on the surface of the said eyl-

inder, substantially as shown and deseribed. 45
8. The combination of one or more bolts, one

Oor more springs, a lever connected with said

bolts, a latch adapted to engagesaid lever,and

apivotedsegmental detent having a face curved

in an arc struck from its pivot and arranged so

to engage the latch, substantially as set forth.

THOMAS M. BRINTNALL.

Witnesses:.
‘SOLON C. KEMON,
W. X. STEVENS.
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