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 SPECIFICATION forming part of Letters Patent No. 662,430, dated November 27, 1900.
Application filed March 9, 1900, Serial No. 7,967, (No model,)

io all whom it may concern:

Be it known that I, HENRY D. HIBBARD, a
citizen of the United States, residing in Plain-
field, in the county of Union and State of New
Jersey, have invented certain new and useful
Improvements in Vaults, of which the follow-
Ing 18 a specification. -

This invention relates to vaults or analo-
gous struetures, one object being to provide
an 1mproved burglar-proot vault the body of
which may be composed of a number of wall
plates or components of either angular or
non-angular formation united one to another
inasomewhatsimilar manner to the improved
safe described and claimed in a contempora-
neously - pending application filed March 9,
1900, Serial No. 7,969, whereby the structure
presents, in so faras its ability to resist attack
Is concerned, an integral one.

A further object of the invention is to pro-
vide an improved vault composed of a num-
ber of wall plates or components of different
formations and formed of manganese steel or
unmachinable metal united in a firm and
rigid manner without requiring tool treat-
ment other than a grinding one of the com-
ponents to effect such union, and which tool
treatment is not practicable with manganese
or unmachinable steel.

A further object of the invention is to pro-
vide a structure of the character specified in
which the plates forming the body thereof
are united by means shrunk on parts rigid
with said plates, whereby a joint is formed
under high pressure—that is to say, the faces
of contiguous plates forming a joint are
brought or clamped together with great
force—thereby giving ahigh initial resistance
which must be overcome before the compo-
nents can be separated.

A further object of the invention is to pro-
vide a structure of the character specified in
which a large number of plates, either flat or
otherwise formed, may be assembled and

. united without the integrity of any of them

being affected.

A fuarther object of the invention is to pro-

vide a vault the body of which is formed of
a numberof wall components or plates united
by the improved means herein set forth, and
the corner and edge componentsof which are

| 80 constructed that the corners and edges of

the structure are free of any joint or open-
ing lengthwise of such edges or corners, so
that the vault is capable of resisting in the
most effective manner any attack which may
be made upon it.

55

In the drawings accompanying and form:

ra

Ing part of this specification, Figure 1 repre-
sents a perspective view of the body of this
improved structure when constructed in ac-
cordance with the present invention, a part
of such body being broken away more clearly
to 1llustrate the invention. [Ifig. 2 is a ver-
tical sectional view taken in line ¢ «, Fig. 1.
Ifig. 3 1s a perspective view showing the in-
terior of the front component or plate in
which the doorway is formed. Fig. 4 is an
interior view of one of the edge plates or com-
ponents. Iig. 5 is an interior view of one of
the corner plates or components. Fig. 6is a
view of one of the flat or intermediate plates
or components. Iigs. 7, 8, and 9 are front,
side, and sectional viewsillustrating the man-
ner of uniting the corners of four plates or
components together; and Fig. 10 is a view
of one form of key for locating the compo-
nents in fixed position relatively to one an-
other. |

Similar characters of reference designate
like parts in the different figures. |

The objectof the present improvement is to

‘provide a vault or analagous structure the

body of which may be composed of a large
number of platesor wall components, each of
which may be constructed or formed of such
high-class materials—as, forinstance, manga-
nese steel—that it will withstand burglarious
attacks or riots. Since, however, it is not
only impracticable but impossible to drill or
work with cutting or boring tools upon ma-
terials of this character it is necessary to
provide means that will unite the components
without affecting the integrity or require the
removal of any part or parts of said compo-
nents other than that which may be done by
grinding after the same are cast, and which
uniting means will not require in the form
thereof herein shown the use of bolts or
threads, but will be of such a character that
1t will form practically an integral part of the
structure itsellf.
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non-angular plates or components 6.

2

In the form shown herein this improved
vault comprises a body 2, made up of a rela-
tively large number of plates or wall compo-
nents, which in the present 1nstance com-
prises a plurality of corner plates or (,ompo-
nents 4, shown herein as eight in number,

plumhty of edge platesor eomponents D, and-

a plurality of 1ntermedlate relatively ﬂat or
In the
form shown the doorway 7 is formed in a
single member or wall component 8 and 1s
usually of sufficient size to permit ready ac-
cess or entrance to the interior of the vault.
This member 8 comprises afront plate,prefer-
ably of the height of the vault, provided with
a pair of mw.:udly—extendmﬂ' end plates §/,

integral with such front plate. Kach corner
member or plate 4 comprises a three-part
structure comprising three plates 4’ 4" 4",
integrally connected and extending at right

angles to each other, while each edge member

5 comprises a pair of plates 5’ and 5", inte-
grally connected and also extending at right
angles to each other. The inter mediate wall
membels or plates 6 may be of any desired
formation, such as non-angular or relatively
flat. These wall members or components are
assembled in the mannershown substantially
in Fig. 1, it being understood, of course, that
thele may be any desired number of coImpo-
nents, according to the size of the vault or
structure to be bullt When assembled in
the manner shown and deseribed, it will be
seen that at the corners where the walls ap-
proach each other in three planes a single

~integral member 4 forms a portion of such

40

- two walls of the vault. .

45

three walls of the vault, while at the edges
intermediate such corners, where the walls
approach each other in two planes, a single
integral member 5 forms a portion of such
This is also the case
with the member 8 having the doorway.
Intermediate the corner and edge members
the relatively flat plates 6, above set forth,

are located, the whole for, ming a ..atl'uetme |

eorresponding in size with ‘the number of

~ plates used, since it is obvious that interme-
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sential.

diate the corner-plates may be disposed a
number of edge plates, while intermediate
such edge plates and corner-plates may be
dlbposed a number of relatively flat plates.
Kach of these plates, whether of angular or
other formation, is provided along its free

edges with a ser’ies of inwardly-extending.

rigid- or integral projections located at any

desired distance apart, butin the form shown

so located that each device for connecting a
projection of one plate with that of .:mother-
will be assembled in close relationship with
its companion devices and preferably in con-
tact therewith, although this may not be es-

projection of a companion plate or compo-

nent, and allof such projections have prefer-
ably ‘the same formation except the projec-
- tions loeated at the free corners of a plate, at |

| Hach projection of one plate is in
Dbosition to engage or register with a similar

662,430

so formed that each constitutes the quadrant
of a cirele, so that when assembled with three
others of llke formation a circular member 9’

is provided.

For the purpose of locating the components

in position relatively to one another each pro-
jection is provided on its inner side or face
with a slot or recess 10, forming with a similar
recess in its companion pr OJecmon a keyway
12 for the reception of a key 1, whereby the
plates are located in proper alinement. The
projection at each free corner of a plate is

shown provided with a pair of slots or recesses

10', running at right angles to each other.

| which points the projections are preferably

7%
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In the form shown the projections are formed

with curved exterior. faces and flat inner
faces, whereby each pair of adjacent plates
may be drawn tlghtly and firmly together, the
sides of such projections being pIeferablv
straight.

- In a,ssemblmﬂ' the members to form the
front of the Vaulb it will be seen that the
corners of a pair of plates are brought con-
ticuous to the side edges of the doorway-

'plate and intermediate the upper and lower

edges thereof, said front plate being provided
at thls point with a substantially semieircu-
lar projection 9", whereby it forms, with the
projections 9 of a pair of side plates, a circa-
lar member 9. | |
Instead of using single keys for.the key-
way formed by four contiguous projections
a cross-shaped key 14 Ina,y be used, if pre-
ferred.
For the purpose of uniting the projections
of one component with those of another suit-
able means is provided. In the form shown

g0
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this means comprises coupling members in

the form of links 15, adapted to be shrunk

onto such projections, the keys first being in-
serted in the keyways. In practice these
links are located about midway of the length
of the projections, considering the outer faces
of the components as a part thereof, such
links only partially overlapping the ends of
the keys. By this assemblage the keyways
will not appreela,bly impair the strength of
the pro;jectlons, while permitting the endb of

‘the keys to be in sight s:hnuld this be neces-

sary for any purpose.

IIO
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From the above it will be seen that when o

the links (usually of steel) have been shrunk
onto the projections, which are formed as a
psrt of the components, such projections con-
stitute levers whose projecting ends form a
fulerum, so that an effective means is ob-
tained for reducing the tendency of any force
applied on the outer joint to turn the levers

I20

125

within the links and so permit the joints to -

open. These links act as retaining devices
or instrumentalities applied under high ten-
sion or under sufficient tension to 1651513 the
opening of the joint arnd form for all practi-
cal purposes an integral structure with the
projections.

From the forefromﬂ' it will be seen that in
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the present organization the corners and ]

edges of the vault are free of any joint or
opening lengthwise of such edges or corners

“and capable of resisting in the most effective

manner any attack that may be made upon it.

in practice the projections 9", formed ad-
jacent to the juncture-point of two compo-
nents, may be of less length than the other
projections and may be unprovided with key-
Ways.

i the present improvement it will be seen
that the platesor wall components are of dif-
ferent formations—that is, some are of an-
cular formation, while others are relatively
1at, although curved plates could be used in
place of such flat plates, if desived, and con-
sequently within the scopeof the term *‘rela-
tively flat non-angular” is to be included all
plates other than those of positive angular
formation.

1f desired, the structure may be provided
with a lining,thereby completely toinclose the
projections, or shelves may be located inter-
mediate such projections, if desired, and thus
increase the capacity of the vault which, how-
ever, 1s not seriously decreased by such pro-
jections, although they are of such size and
resisting quallty* that they will resist attack
by the ube of nitroglycerin or other high ex-
plosives.

Inconclusion,it has been thoroughly proven
by tests that *‘ manganese steel,” by which is
meant the steel produced and tredted in ac-
cordance with the Hadfield patented proe-
esses, will withstand burglariousor riotous at-

tack. Consequently it follows that the wall
components of the character shown will resist
all attacks ol this character. It therefore re-
mains only necessary so to unite the various
components by means that will practically
form an integral structure with such compo-
nents, and thereby permit the formation of
joints not penetrable by nitroglycerin or
other high explosives. This is accomplished
by the provision of a joint such as above set
forth, since by shrinking the links on the pro-
jections the edges of the wall components are
so brought together that so far as penetra-
tion 1s concerned the contiguous plates are
integral, so that it is practically impossible
to insert nitroglycerin in appreciable quan-
tities sufficient to be effective on the joint,
and it 18 not possible to drill an opening in or
al the side of the joint when the vault is con-
structed of manganesesteel. Norisit believed
possible in this construction by the use of
high explosives to force the edge of one plate

inwardly away {from the other plate, this be-

ing prevented notonly by the coupling means,
but also by the keys.

From the foregoing it will beseen that in the
present improvement by using the shrunk-on
links the joints are formed under high pres-
sure—that is to say, the faces of the compo-
nents forming a joint are drawn together
with great force, thereby giving a high 1111131:11

Y e&stmme, W’hl@h must beovercome before the |

=

components can be separated in the slightest
degree in any attempt to force an entrance
into said joint.

Having described my invention, I claim—

1. A vault, the body of which comprises a
plurality of angular and non-angular wall
components having inwardly-extending pro-
jections; and means inclosing or encireling a
plarality of projections of a plurality of com-
ponents for securing them together under
tension. |

2. A vault, the body of which comprises a
plurality of angular and non-angular wall
components, each having along each of its
edges a plurality of inwardly-extending pro-

jections; and means encireling or inclosing a -

plurality of projections of a plurality of coms-
ponents for holding said components{ogether.

3. A vault, the body of which comprises a
plurality of angular and non-angular wall
components; and means shrunk on to parts
or projections of said components for holding
them together,

1. A Vd[ﬂb, the body of which comprlseb a,
plurality of angular and non-angular wall
components coustrueted and assembled so
that the corners and edges of said body are
free of joints or openings lengthwise of such
edges orcorners, each of said components hav-
ing along each of its free edges a plarality of
inwardly-extending projections; and a device
located around each set of registering projec-
tions of a plurality of components for clamp-
Ing said components together under tension.

5. A vault, the body of which is comprised
of a plarality of angular and non-angular
wall components, each of said components
having along each of 1ts edges a plurality of
inwardly-extending projections, each pro-
vided with a slot; and a key located in each
keyway formed by a plurality of communi-
cating slots of a plurality of projections for
locating sald components in fixed alinement
relatively to one another.

6. A vault, the body of which comprises a
plurality of angular and non-angular wall
compounents having inwardly-extending pro-
jections; means for locating the components
in fixed alinement relatively to one another;
and means encireling or inclosing a plurality
of projections of a plurality of components
for holding said components together.

7. A vault, the body of which comprises a
plurality of angular and non-angular
components, each of said components having
a plarality of inwardly - extending projec-
tions, each provided with a slot or recess, the
projectionsof one component registering with
the projections of 1ts companion components
and the communicating slots thereof fo ming
keywayvs; a key loefzted in each keyway; .«;md
a link loemed on each set of registering pro-
jections for holding the components together.

8. A vault, the body of which GOI.I.][Jl‘iSGS 2}
plurality of angular and non-angular wall
components, ea wch of said components having
along each of its free edges a plurality of in-
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wardly-extending projections, each provided
with a slot or recess, the projections of one
component 1eﬂ'1ste11nﬂ* with the projections
of its companion components and the com-

muniecating slots thereof forming keyways; a

key 1oeated in each keyway; and alink shrunk

on each set of registering projections for hold-

ing said components ton‘ether under tension.

9. A vault, the body ‘of which comprises a
plurality of corner components, each compre-
hending a three-part rigid structure, a plu-
rality of edge components each comprising a

- two-part rigid structure, and a pluarality of
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intermediate non-angular components, each
of said components having along each of its

-free edges a plurality of inwardly-extending

projections, each having a slot therein, the
projectiouns of one component registering with
the projections of its companion components
and the communicating slots thereof forming
keyways; keys located in such keyways for
locating said components in fixed alinement
relatively to one another; and links shrunk
on each set of registering projections of a
plurality of components for holding them to-
gether under tension.

10. A vault the body of which comprises a
plurality of angular and relatively flat wall
components, € .:u,h compouent having a plu-
rality of inwardly-extending prmectwns the
projections of one component registering with
those of another; and links shrunk on a pla-
rality of contiguous projections for holding
sald components together.

11. A vault the body of which comprises a
plurality of wall components, each having

‘along its free edges a plurality of projections,

the projections of one component registering
with those of ancther; and a link shrunk on
to each set of registering projections, each
link being 1n juxtaposition to its companion
link or links.

12. A vault comprising a plurality of wall
components including a door-carrying com-
ponent comprising a pla,te having a doorway
and a pair of mtem al plates located at an
angle thereto, and eaeh of said components
ha,vmﬂ' 1nwa1d1} -extending projections, the
projectionsof one wmponent registering with
those of another component; and means for
securing each set of registering projections
together.

18. A vaaulg, the body of which iscomposed

of a plurality of plates, the corners of four of
sald plates being in juxtaposition; and each
of sald corners having an integral inwardly-
extending projection; and means located on
the interior of said body for connectmﬂ* all of
sald projections.

14, A vault the body of which is composed
of a plurality of plates, the corners of four of

- said plates being in juxtaposition, and each

of said corners having an inwardly-extending

projection; and a link shrunk on said projec-

tions for ummnﬂ‘ the components together.
15. A vault the body of which is composed

“of a plurality of plates, the corners of four of

662,430

| said plates being in juxtaposition and each
of said corners having an inwardly-extending

projection having a pair of slots therein, the
slots of one projection communicating with &

pair of slots of a pair of projections and form-

70

ing keyways, and kevs located in said key-

ways.

16. A Vﬂmult the body of whmh is eomnosed

of a plurality of plates, the corners of four of
said plates being in juxtaposition, and each
of said corners hzwing an inwardly-extending
projection, said projections having a pair of
transversely-extending keyways; and a plu-
rality of keys forming an integral eross-shaped
member located therein. .

17. A vault the body of which is composed
of a plurality of plates, the corners of four of
said plates being in juxtaposition, and each
of said corners having an inwardly-extend-
ing projection, said projections having one or
more keyways therein; a key or keys located
therein and a link shrunk on said projections.

18. A vault the body of which is composed
of wall components or plates so assembled
that the corners of four plates are in juxta-
position, each of said components having
along its free edges a plarality of projections,
the projections of one plate cooperating with
the projections of its companion plates, and
the projections located at the corners of each
plate cooperating with a plurality of projec-
tions of its companion plates, each set of co-
operating projections havinga keyway ; a key
located in said keyway for locating said plates
in a fixed position relatively to one another;

75
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and a link shrunk on each set of cooperating

projections for maintaining said plates in
position. |

19. A vault-wall component comprising a
plate having a pair of integral plates extend-
ing at an angle thereto, each of said plates
having along each of its edges a plurality of
integral projections for the reception on the
interior of said component of encireling
clamping devices or links, the projections of
said angularly-extending plates projecting
toward each other.

20. A vault-wall component comprising a
plate having a pair of integral piates extend-
ing at an angle thereto, each of said plates
having along each of its edges a plarality of
integral projections, the projections of said
angularly-extending plates projecting toward
each other, and each of said projections h.:w

1ing a slot or groove therein.

91. A mulb wall component comprising a

three-sided integral structure having sub-

stantially the bhape of three sides ot a hollow
cube, and each of said sides having along
each of its free edges a plurality of inwardly-
extending integral projections for the recep-
tion of encircling clamping devices or links.

HENRY D. HIBBARD.

Witnesses:
C. A. WEED,
CHAS. FINKLER.
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