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To all whom it may concern: |
Be it known that I, FREDERICK HERBERT

- BULLARD, of Chlc()pee, county of Hampden,
and State of Massachusetts,haveinvented cer-

5 tain new and useful Improvements in Bolt- |

Operating Devices, of which the following is

a speciiication, reference being had to the ac-
companying drawings. | -

The object of my 1nvent10n isto produce an

10 improved bolt-operating device of the class

in which the same operating power which

casts the boltwork 1s also used tor retracting

it. In thisclass of bolt-opérating devices the

objection has heretofore existed that they |

15 have been so constructed that to bring the

parts into a position for retracting the bolt-

work it was necessary for said parts, in cast-

ing the boltwork, to move through a certfain

distance, or,in other words, pass a dead-cen-

20 ter before the spring or weight of the other

power could operate to retract the bolts. It

is-obvious that this construection rendered the

apparatus peculiarly liable to cause lockout,

because if from imperfect adjustment or from

25 sticking of the parts or any other obstruction

the mechanism should fail to pass the dead-

center point it would be impossible for the

apparatus to retract the bolts. In my appa-

ratus this objection is entirely obviated, be-

3o cause the center of motion or fulerum for
locking is quite distinet from the center of.
metlon or fulerum for unlocking. In order:

80 that the castmg power is less than the.re- -

tracting power under the operation of the
same motive power, Whether a wewht or 50
spring or other power. -

~In the drawings I illustrate a wewhted le-

ver; but it is obvmus that a spring mlght be
-employed in place of it,
der In which a piston works to relieve the 55

1 also use a cylin-

shock. This piston may be either an air -pis-
ton or filled with finid,as preferred, and is of
c¢ourse not essential to the operation of my -
device at all. . . = :
Figure 1 of the drawingsis a top plan view 6o
of & door plate with my bolt—operatmg mech-. -

anism attached. ~Kig. 2 1s a front elevation
-of the same,the pos1t10n of the time-lock be- -

ing indicated and the parts being shown in
the position for closing a safe or Vault door,. 55

‘and by that act, as usuel removing an ob-, -

structing stump, so that the boltwork will be
automatically castintothefastening position.
Fig. 3 is a similar view, the parts being shown -
in the position they occupy upon a door ofa 7o

-safe or vault when the door has been shut
“and the boltwork eutomatmelly cast into the -

fastening position. Fig. 4 is a similar view,

the parte being shown in the position they_ |
occupy when the time-lock has performed its 75
ordinary work of releasing a cateh and gravity - -
has caused the weighted Jlever to further de- =~
scend and retract the boltwork, thus automati- -
cally unfastening the door. Fw 5 is a per-. -

that the weight or spring may fully operate | epeetwe view of the weighted lever detached. 80 |

for unlockmg, it 18 quite material through
35 what distance the parts may move in the act

Fig.61sa perspective view of a bar O detached. . -
Fig. 7 18 a perspective view of the bell ereik

of loeking, so that in this particular my de- | lever detached.

vice has every advantage which 1s possessed

by devices where the power which casts the |

bolts is separate and distinct from the power
which retracts them. Anotherdisadvantage
in devices which have used the same power
for casting and retracting the boltwork has
been that they have usually employed the
oreatest power for casting the bolts instead |
45 of retracting them, which reverses the proper

conditions. I obviate thisobjection by using

40

two different fulerums, as above pointed out,

In the form of embodunent of my 1mpmve-
ments illustrated, the operating power shown 85
is a weight ad;justa,ble upon a lever; but that
18 only one example. Anv othe1 smtable_
power might be used. |

Referrmn* to the letters upon the drawm ﬂ's
A mdleates a section of the door- pla,te to e
which myimproved antomatic bolt-Operatmﬂ' |
apparatus is applied.

B indicates a section of an erdmary ea,rry -

| ing-bar for boltwork




Cin Fig.1lindicates a part of a bolt, and D '
(Not illustrated in de-

indicates a tlme-lock:
tail.)

~ E indicates the ordinary pivoted catch of a

time-lock adapted to be engaged with a mov-

~ able part of the bolt-operating apparatus and

IC

20

- operation, so that whenever the free end of

to be moved to one side by the operation of
the time-lock at a predetermined time to dis-
engage the movable part and release the bolt-

operatlnﬂ* mechanism, so that it ean auto-

matically perform its proper function.

- Findicates a lug projecting from the car-
‘rying-bar, to whlch is pivoted one arm of a

bell-crank lever G, pivoted again at H to the

door-plate and pivoted again at I to one end |
of a lever K, which lever is pivoted at 1. and }
-Whleh carries an adjustable weight M.

N indicates a cylinder, which Wlth its pis-
ton and the fluid it contains constitutes a
cushion. The stem of the piston is pivoted
at I, where the end of lever K and the bell-
cra,nk lever are also pivotally connected for

the lever descends by the operation of its

weight the fluid cushion operates to makeits

descent - gradual and nmseless, so that no

shock is produced.

O indicates a bar pivoted: at one end at H

" and at the other end at I and provided with

30

4C

55

e

an upwardly-projecting hook P, adapted to

engage with a lever Q, pivoted at R and pro-
vided with a hook S and a projection I,

against which the hook P strikes when I'ELISGd-
to adjust the lever Q. The lever Q is again |

35 P

ivoted at U in a slot Vol a lever W, pwoted
at X. This lever W 15 adapted to engage
with the catch E of the time-lock in the usual
way.

Y indicates a projection from the bar O, ex-
tending over the pivoted end of the lever K
and provlded with a secrew Z. This screw is
adjustable up and down and forms a stop to
limit the upward motion of the pivoted end
of the lever K and other pivotally-connected
parts. From this construction it will be per-

ceived that the lever K is provided with what

may be called a “shifting fulerum,” so that
the lever itself by changing the position of
its fulerum is converted from a lever of the
first kind into a lever of the second Kkind.
When the parts are in position, as shown
in Fig.2,the weight being at 1ts highest point
of elevatlon and the hooks P a,nd S being
engaged, the fulerum of the lever K is at L
and the Weight tends to raise the piston of
the fluid cushion and to turn the bell-crank
lever on its pivot H and gradually cast the
boltwork and fasten the door, when it will
be in position as shown in Fig. 3.

has limited the upward movementof the piv-
oted end of the lever K, and also the upward

movement of one end of the bell-crank lever,

and has practically converted the bar O and

_ _ In this
position it will be observed the screw-top Z |

486,817

itsfulerum atH. In thiscondition the welght
of the lever would-tend to press down the pis-

ton and to operate the bell-crank lever so as

the lever K into one continuous lever havmcr 45

to retract the boltwork; but it is prevented

by the engagement of hooks P and S,through
which the wewht of the lever is buspended
When, however, the time-lock disengages the
catch E the fulerum of the lever being then
at pivot H, the weight will descend, forcmﬂ'
| the piston downward and operating the bell:
crank lever to retract the boltwork, which

will-leave the parts all in the position as in-

dicated in Fig. 4.

- I thus produce a sunple and efficient bolt-
| operating device in which the same power is -
used for casting and retracting the boltwork, - -

7C

75

8o

| which has all the cer tainty and mdependence -

of action that is obtained by the useof inde-

pendent casting and retracting powers and

in which the failure of the parts to move a

certain distance in locking will not in any
way interfere with the retraetmu of the bolt—

| work at the proper time.
Whatl claim 15—

| 1. In an automatic. bolt-operating dewce,

| with a lever K operated by the power, mech-

anism  for operatively connecting the lever

the combination of a power and boltwork

99

| with the boltwork, and a stop adapted to

1limit the _movement of the lever for casting

the boltwork, substantially as deseribed.

95

2. In an automatic bolt-operating devwe,' |

the combination of a power and boltwork

with a lever and a bar O, connected therewith

and with the boltwork, and a stop by means

100

of which the lever and bar are operatively

I tionr of the power casts the boltwork and a

connected as one lever, whereby a partial ac-

further action of the power retracts the bolt-

work, substantially as desecribed.
3. In an automatic bolt-()peratmg device,

105

| the combination of a power and boltwork
| with a bell-crank lever adapted to be moved

by the power in the direction for casting the
| boltwork, and a-second lever with which the

IICO

bell-crank lever engages, and a time-lock

adapted to release the power, whereby the
bell-erank lever will move in the direction

described.

| 4. In an automatic bolt-operating device,

the combination, with boltwork, of a weighted

lever, a bell-crank lever, and a stop over the

} pivoted connection of the twolevers, whereby

the fulerum of the weighted lever is shifted

| for retracting the boltwork, substantially as

115

120

when that lever has been partially operated,

substantially as described.

5. In a bolt-operating apparatus, the com-
bination of a bell-crank lever pivotally con-
125-.
pivotally connected by the other arm with a
weighted lever, and a bar connecting the le-

nected by one arm with the boltwork and

ver-fulerum pivot at L with the bell-crank
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lever-pivot at H, and a stop,as at Z, whereby
the fulerum-pivot of thelever is shifted from
L to H, substantially as deseribed.

6. In an automatic bolt-operating appa-
ratus, the combination, with the boltwork
and a time-lock, of a bell-crank lever @G, a
weighted lever K, a bar O, having a hook P,
a lever Q, provided with a hook S and a pro-
jection T, a slotted lever W, and a projection

Y from the bar O, provided With-screw_z, all @
arranged and operating substantially as de-

1 seribed.

In testimony whereof I have hereunto sub-
scribed my name. .
N - FREDERICK HERBERT BULLARD..
Witnesses: N - -
- DANIEL M. KEY,
FRANK HARRINGTON.
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