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5 lock a closure for an opening when the c.
sure 18 1n_position closing the opening, and:
that 1s adjustable to be only opened by a
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To all whom 1t may concern:

Be 1t known that I, Wirriay J. HorsTaT-
TER, a cltizen of the United States, residing
at Toledo, in the county of Lucas and State

of Ohio, have invented a new and useful Im-

provement i Fluid-Pressure Combination-

Locks, ot which the following 1s a specifica-

tiom.
My invention relates to a ﬂuld -pressure
combination lock.

In Patent No.

adapted to be unlocked by a predetermined
combination of fluid pressures.

My present invention has for its object to
provide a simplified lock of the kind that is
adapted to automatically lock a closure for

an opening in position closing the opening,
and which requires for its unlockmo the ap-
nite and predetermmed'
sequence of fluid pressures of dlﬂferent units

plication of a defi

of pressure.
A further object 1s to provide a lock of
the kind that is adapted to automatica.

predetermined fluctuation of fluid pressure
applied thereto.

1 accomplish these objects by the construc- |

tion and combination of parts, as herein-
aitel descmbed and illustrated 1n the draw-
Ings, 1n Whlch | |

I*lwure 1 1s a side elevation of a

lock con-

with the closure plate of the casing removed,
and with the latch socket and the portion of
the lock bolt within the socket shown in lon-
gitudinal section, and engaging the latch in
Tocked position. Kig. 2 1s a broken away
portion of a 10n01t11dma section of the same,
showing the bolt in unlocked position, and
also showmo the
Ifig. 3 15 a 101101t11dmf11 section of the same
at a right anole to the closure plate of the
casing, ShOWlIlG the parts in locked position,
and Ifigo.
section ot the lock bolt.

In the drawings 1 designates an elongated,
rectangular casing} having a threaded orifice
at one end into which 1s threaded one end of
a pressure cylinder 2, and at the opposite
end 1s provided with a threaded orifice 1nto
which 1s threaded a reduced and threaded
end portion of a cylindrical extension 3 of
the casing, forming a latch socket casing.

187,575 dated April 18,
1905, 1 have shown and described a lock

~washers 19,

4 18 a broken away longitudinal

The pressure eyhnder 2 is bored for the
most of 1ts length to receive a piston 4 and
for the remainder of its length to form an
annular seat for a helical spring 5, and leave
an 1integral end portion 6 h%vmo* an axial

| guide portmn T extending a suitable distance
nto the cylinder.

The oulde portion 7 1s
provided with a 1011g1tud111a,1 opening
through which the stem 8 of the plston ex-
tends into the casing 1. The portion 9 of
the stem within the casing 1s formed as a
rack. The free end portlon of the cylinder
9 1s threaded, and 1s provided with a closure
cap 10. The cap 10 1s provided with a cen-

tral threaded orifice, into which 1s threa,ded
e 11 of a supply pipe (not
1S connected to a main source

the end nozzl
shown) that
of compressed air, which for the purpose of
a description of the operation of my lock 1s
assumed to be the main line of a train air

brake system, and it will be further under-

| stood that the supply pipe 1s provided with
-any suitable form of stop and waste valve,

Ly}
lo-

whereby, when the valve 1s opened, air is ad-
mitted from the train line through the sup-

ply pipe to the cylinder 2, and when closed

the air in the cylinder escapes through a re-

duced outlet to the atmosphere. Tt is also
assumed that my improved lock is secured to

GO

65

70

75

30

35

a side post of a doorway of a freight car, in

p051t1011 to receive a lock latch 13, pro;[ectmg

beyond the edge of a shding doo:t and that
the latch 1s pwoted by one end to the inner

- side of the door, and movable throuﬂ‘h a Very
stmcted 1n accordance with my invention, |

limited arc.
~Within the casing 1s provided an arbor 14,

“which is fixedly secured to the sides of the
casing transversely thereof, and upon the
~arbor are revolubly mounted a series of
“tumbler disks «, 6, and ¢, separated by the
and prevented from lateral
~movement on the arbor by
piston 1n raised position. |
18 provided with a pinion 17, which 1s se-
“cured as a hub projecting axnlly from one
-side of the tumbler, and in position, on the
arbor intermeshing with the rack 9 of the
~piston stem. Kach tumbler i1s provided with

the collars 16
mounted on the arbor The tumbler dISI{ a

a peripheral lock mcut 18, and with adjust-

‘able means of 1nter—enoa0*ement as herem—

after described to fmtomatlcally COMMNITNI-
cate movement of the tumbler ¢ to the tum-
blers 6 and ¢, to aline or dlsahne the lock
imcuts 18. -

The latch socket e*{tenswn 3 of the casing

‘118 provided with a longitudinal bore 19 and
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with a reduced eccentric extension 20 of the
The outer end portion of the bore

bore 19. 'l |
19 1s threaded to receive a closure plug 21.

The bore 20 does not extend entirely through
the extension 3, an end portion 22 being lett
a seat for a helical spring 23, inserted 1n.
the bore, and through the seat 22 axial to the
“bore 20 1s formed a gulde orifice 24, through
which extends into the casing 1, one member

as &

25 of a locking bolt 26.

‘The portion of the member 25 extending
“through the spring 23, the guide orince 24,
and within the casing 1, 1s c¢ylindrical, and

within the casing 1 “there is teleseoplcally

mounted thereon the other member 27 of the
locking bolts 26, the member 27 bemmg pro-

vided Wlth ) lonmtudmal centr al bore to re-

ceive the member 25, which 1s provided near

1ts 1nner end Wlth an incut 28, forming

square shoulders adapted to operate as stops:
to Iimit the distance of telescopic movement
- of the members 25 and 27 in and on the other
respectively, the member 27 being provided
with a stop pin 29 extending into the incut,

which engages the shoulders formed on the

~member 25 by the incut.
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" the lock bolt to raise it as the latch engages

09O

- As the 1nchine 37 of the latch engages the:
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The portion of the member 25 within the
bore 20 1s provided with an annular flange
30 which moves as a piston 1n the bore and
engages the spring 23, and beyond the disk
a squared end
~portion 31, which projects normally a short:
i which 1s -
serted a cylindrical plug 32 having an eccen-

flange 30 the member 25 has
distance 1nto the bore 19,

tric cylindrical extension 33, of reduced

diameter, adapting it to enter the bore 20.
The e‘itenslon 33 1s provided with a squared
ouide opening 34 into and through which
oxtends the squared end portion 31 of the
The guide opening 34 inter-

locking bolt. _
sects a latch socket 35 formed 1n the plug 32

and which registers with an opening 36 in.

the extension 3, when the plug is in position
1n the extension 3 with the extension 33 of
the plug in the bore 20, and it is manifest

p:.ﬁcement

incline 87 which 1s adapted to direct the
latch 13 downward against the tendency of

the bolt. The latch 18 at 1ts free end portmu

is provided with an incline 37/, and a tri-
the imncline,
a,dflpted to receive the beveled end 39 of the

angular incut 38 adjacent to

squared end p(}l'thll 31 ot the lock bolt.

bevel 89 of the lock bolt, the bolt is mowed
downward depressing the spring 23, until
the incut 38 is directly above the bolt when

the spring raises the end of the bolt into

the ncut, and locks the latch in the SocLet

The member 27 of the lock bolt 26 1S

that when the plug 1s in such position with
the closure plug 21 run in thereon that the
plug 32 is secured against turning or dis-
The latch socket 39, at the top-
18 provided with a downward and inward

938,487

movable through a guide 39 secured to a side

of the casing 1, and 1ts lower end 1s broad-

ened and flattened to transversely engage the
three tumblers ¢, b and ¢ and to ‘u:hpt it to

enter the incuts 18 when they are brought
into alinement by the movement ot the tum-?

blers.

When the lock bolt 26 is in its normal
position as established by the spring 23,
which yieldingly holds the flange 30 of the
bolt up against the extension 33 “of the plug
32, the lower shoulder of the meut 28, of
the member 25, engages the stop pin 09 of
the member '27 and holds the member 27
raised slightly ‘LbOV(-} the rims of the tum-
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blers, as shown in Figs. 1 and 3. When the
tumbler 1mcuts 18 are alined, the member |

27 may be moved down into the incuts, as
shown m Fig. 2, and in so moving it the

latch 13 1s unlocked To so move the mem-
s pro-
vided an arbor 40 mounted i1n a bearing 41

ber 97 to unlock the bolt 26, there is

i the casing 1, and upon the arbor are
fixedly mounted within the casing, the rock
arms 42, which engage pins 43 e*{tmdlncr

om:)osnely from the Sldes of the member 2“"--

ot the lock bolt. The outer end of one of

the arms 42 1s connected by a wire or cable
one arm ot which

42" to a bell crank 427,
1s on the outside of the car at any suitable
and convenient position to throw the bolt.
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“Above and in line with the rack 9 of the

piston stem, there 1s provided a lug 44 hav-

mg a stop screw 45, by which an qd] ustable

limit is provided to the distance of move-
ment of the piston 4 in the pressure cylin-
der 2. 'There 1s also preferably 111te1*p()%ed
between the seat 6 and the spring 5 of the

cylinder 2 an annular plate 46, und m the
seat the adjusting screws 47, engaging the

plate, by which the resistance of the --pt*l110-

to the piston may be adjusted.

The casing 1 1s provided with Serew holes_
48, by which 1t may be attached to the door
frame in position to receive the latch of a-

door to be locked.
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The tumblers «, b, and ¢ are each pro-

viced Wﬂh a series of holes 49 to receive the‘”

contact pins 50 of the tumblers. In the in-
ner face of tumbler ¢ i1s fixed one pin 50,
and 1n the adjacent face
two pins 50, one of which 1s adapted to be
engaged by the pin of tumbler ¢« when the

tumbler ¢ is revolved 1n one direction, and
the other to be engaged thereby when the-
tumbler « 1s revolved 1n the opposite direc-

of the tumbler b

tion, and the adjacent faces of the tumblers

b and ¢

¢ are likewise equipped with pins 50.

~The rack 9 and the pinion 17 have the

‘same number of teeth, and the maximum 1

stroke of the piston 4 p]j'()d]jgeg one revolu-
tion of tumbler «, and pins 50 of the tum-

ble‘f'% O and ¢ are
maximum movement of the

‘made, the tumbler ¢ will have been 1evolved

so adjusted that when a

piston 4 has been =
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to bring its incut 18 in Pposttion to receive | to the intermediate pressure selected for the

the lock bolt 26. Thus constructed and ad-
justed the other contact pin 50 of the tum-
bler b is then adjusted to turn back the tum-
bler 6 and bring its incut 18 in line with the
incut of tumbler ¢, when the piston 4 reaches
a certain point (arbltramly selected) 1n 1ts
return stroke, and in such relation to the
incut of tumbler a, that when the piston 1s
raised from such pomt to another selected
point above, but less than the maximum
stroke of the piston, the incut 18 of tumbler
¢ will also be 1n line with the incuts of tum-
blers 0 and ec.

The pressure required to move the plston
4 to engag ement of the rack of its stem with
the stop 45 being known, and the pressure
at each of the pomts above referred to being
ascertained, the maximum, minimum and In-
termediate pressmes necessuy to bring the
piston successively in their order to “such
points, constitutes the combination selected
for opening the lock, and the combination
1s worked by admitting air to the cylinder
when the source of pressure is at or above
the maximum pressure of the combination,
then reducing the pressure of the source to
the minimum pressure of the combination,
then raising the pressure of the source to the

intermediate or final pressure ot the combi-

nation, at which point the incuts of the tum-
blers will be alined and the latch of the door
may be unlocked by movin

bolt 26 into engagenient with the tumblers
in the incuts 1S. When the door has been
opened, upon the release of the lever 438"/,
the spring 23 will raise the lock bolt to its
normal position and withdraw it from the
incuts of the tumblers. The valve of the
supply pipe being then closed, the air in the
cylinder will pass out.thr ough the waste
duct, and the spring 5 will return the piston
to 1ts normal position, and in so returning,
the tumblers will be operated to throw the
incuts 18 out of alinement. When the door

1s again closed the latch 13 will automatic- |

ally depress the member 25 of the lock bolt
26 1 the member 27, which is prevented by
the tumblers frem downward movement,
such depression being permitted by the m(,ut
28 1n the member 25 and when the door is
fully closed the lock notch of the latch will
permit the spring 23 to return the member
25 of the lock bolt to its normal locking
position, In engagement with the notch of
the latch.

It will thus be seen that when my lock is
applied to a car, and connected to the main
alr brake line of a train in which the car is
connected, the door of the car may be readily
unlocked bv the engineer after the valve of
the supply pipe 1s. 0pened by first reducing
the train line pressure to the minimum pres-
sure of the combination and then raising it

o the arms 42 of
the arbor by the lever 43’ to throw the lock

combination, and leaving the source at that
pressure until the door is unlocked and

opened and the valve of the supply pipe is.

closed, and that where a number of the cars
composing a train are equipped with my
locks, each operating by a different combina-
tion of pressures, any one of the cars may be
unlocked without unlocking the others.

My lock 1s especially adapted for use on
freight cars to prevent opening and robbing
of cars en 1011te to their destination. It is
also adapted for use in warehouses, freight
houses, factories, jails and the like, for an-
10(:1{1110‘ from one position, distant. doors all
simultaneously,' where the locks have the
same combination, or separately where each
lock has a distinct combination.

By providing the nozzle 11 of the Supply.
pipe with a reduced inlet 117 (which is also
the outlet) when the valve o1 the supply pipe
1s opened, the pressure in the cylinder 2 is
oradually raised, and sudden impulse to the
plston and throuoh the piston to the tumblers
1s avolded, and the lock is made sensitive to
accurate operation of the tumblers by high
pressures.

“What I claim to be new is—

1. In a flmud pressure combination lock,
the combination with a lock bolt, of an ar-
bor, a series of disk tumblers mdependently
rotatable on the arbor in the path of the
movement of the lock bolt, said tumblers

each having an incut adapted when brought
into alinement with the incuts of the other
tumblers to jointly receive and permit the
release of the lock bolt, and said tumblers
being adapted when the incuts are disalined
to prevent movement and release of the bolt,
means of Inter-engagement between the
tumblers, arranged and acapted by predeter-
mined forward and backward partial revo-

Jutions of one of the tumblers, to bring the

incuts of all of the tumblers mto 11111ement
to receive the bolt, and means to actuate the
actuating tu"inbler torward and backward,
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sald means being adapted to be actuated by |

fluctuating fuid - pressure.

2. In a ﬂmd pressure combination lock,
the comhination with a lock b{)lt of an ar-
bor, a series of disk tumblers 111dependentlv
rotatable on the arbor in the path of the
movement of the lock bolt, Sald tumblers
each having an incut fldapted when brought
into qlmement with the incuts of the Othel
tumblers to jointly receive and permit the
release of the lock bolt, and smd tumblers

115
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being adapted when the incuts are disalined

to pr revent movement and release of the bolt,

adjustable means of inter-engacement be-

tween the tumblers, arranged “and adapted
by predetermined forward and backward
partial revolutions of one of the tumblers,

to bring the incuts of all of the tumblers mto 130 .

almement to receive the bolt, and means to

125
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actuate the actuating tumbler forward and

backward, said means being adapted to be
actuated b‘y fluctuating fluid pressure.

3. In a fluid pressure combmation lock, ¢
lock bolt, an arbor, a series of disk t11111blers

mdependently rotatable on the arbor in the

path of the lock bolt, and each having an in-

cut adapted when brought into alinement
with the incuts of the other tumblers to

joimntly receive and release the lock bolt, said
tumblers being adapted when the incuts are
out of alinement to prevent the unlocking of
t, means of 1nter-engagement be-
tween the tumblers arranged and adapted to

bring the incuts of all the tumblers into |

alinement by predetermined forward and
backward part revolutions of one of the

tumblers, and means comprising a cylinder |

adapted to be connected to a source of fluid
under controllable pressure, a piston in the
cylinder, adapted to be actuated in one direc-
tion by the pressure of the fluid, a spring n
the cylinder adapted to prodnce ogracuated
resistances to the piston, means connectmo
the piston and the actuating Lumbler
adapted to produce forward and baclkward
1"evolution of the actuating tumbler, accord-
ing as the pressure of the fluid is raised and
lowered in the cylinder, substantially as set
forth.

4. In a combination fluid pressure lock,
a lock bolt, an arbor, a series of disk tum-
blers independently rotatable on the arbor
in the path of the lock bolt, and each hav-
ing an incut adapted when brought into
.;leement with the incuts of the other tum-
blers to jointly receive and release the lock
bolt, said tumblers being adapted when the

~1ncuts are out of alinement to prevent the

40

45
-prising a cylinder adapted to be connected
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unlocking of the lock bolt, adjustable means
of inter-engagement between the tumblers
arranged and ‘lddbpted to bring the incuts of
all the tumblers into alinement by predeter-
mined forward and backward part revolu-
tions ot one of the tumblers, and means com-

to a source of fluid under controllable pres-
sure, a piston in the cylinder, adapted to be
actuated 1n one direction by the pressure of
the fluid, a spring in the cylinder adapted to

produce graduated resistances to the piston,

means connwtinn the piston and the actu-
ating tumbler, adapted to produce forward

and bachwqrd revolution of the actuating
he pressure oi the

tumbler, according as
fluid is raised fmd lowered 1n the cylinder,
%ubstantnlly as set forth.

5. In a fluid pressure combination lock,

the combination of a lock bolt comprising
one of the members |

telescopic members,

out of al

“ated
mounted on the arbor and secured to the ac-
a stem for the piston

938,487

movable inward of the other to permit the
anlocking of the bolt, a spring adapted to

yieldingly hold the bolt in normally locked

position, means to withdraw the bolt from
locked position by the movement of the other
member,
adapted to prevent the unlocking of the bolt,
sald tumblers having incuts normally dis-

alined, and adapted when in alinement to

permit the unlocking of the bolt, and means
to operate the tumblers to bring the incuts

independently rotatable tumblers

6o

70

into alinement, and adapted to be actuated

thereto by alternating higher and lower ﬂuid
; pl essures.

In a fluud pressure combination 10011 )]

In the cylinder adapted to produce gradu-
resistances to the piston, a pinion

tuating tumbler, and a

having a 1:)01131011 formed as a rack and en-

, oagmﬂ the pinion, %ubstantnlly as set forth.
In combination in a fluid pressure com-

bnnt]on lock, a lock bolt, a series of tum-
blers contr 0111110' the Lmlockmg ot the bolt, a
cylinder, a 1:)1%t011 in the cylinder, a Splino
in the cylinder resisting the 13151:011 means
operatively connecting the piston with the

tumblers, and a connection from the cylinder

75
lock bolt, an arbor, a series of disk tumblers -
independently rotatable on the arbor in the
path of the lock bolt, and each having an in-
cut adapted when brought into alinement
- with the incuts of the other tumblers to
Jointly receive and release the lock bolt, saxd
tumblers being adapted when the incuts are
nement to prevent the unlocking
- of the lock bolt, means of inter-engagement
between the tumblers arranged and adapted
to bring the incuts of all the tumblers into
alinement by predetermined forward and
“backward part revolutions of one of the
tumblers, and means comprising a cylinder -
adapted to be connected to a source of fluid
‘under controllable pressure, a piston in the
‘cylinder, adapted to be actuated in one di-
rection by the pressure of the fluid, a spring
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adapted to connect 1t with a source of fluid -
under controllable pressure, and having a

restricted opening into the cyhnder adapted
to slowly admit fllud under pressure to the
cvlinder, and retard its escape therefrom,
substantially as and for the purpose set

torth.

In witness whereof I have hereunto signed

my name 1n the presence of two subscribing
witnesses, this 16th day of June, 1909.

WILLIAM J IIOI‘ STATTER.

In presence of-—
Marx WINCHESTER,
M. S. Syirm.
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