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SPECIFICATION forming part of Letters Patent No. 396,040, dated January 8, 1889,
Application filed April 19, 1888, Serial No, 271,224, (No model.)

Lo all whom it 1may conceriy:

Be it known that T, Joux . HovGH, of Chi-
cago, In the county of Cook and State of T11i-
nois, have invented a new and useful Im-

5 provement In Roofs for Vaults and other

ng to he a full, clear, and exact deseription

thereof, reference heing had to the accom pa-

nying drawings, forming part of this specifi-
10 cation, in which—

structed with my improved roof. Iig. 2 is a
vertical cross-section thereof on the line =
ot Fig. 3, showing the construetion of the roof.
15 Fig.3isavertical longitudinal section thereof
on the line % y of I'ig. 2. Tig. 4 is a vertieal
longitudinal section on the line z z of Fig. 2,
showing the blocks by which the other hlocks
of the roof structurearckeyed in place. Kig.,
20 5 18 a horizontal section on the line 1 w of
drawings show enlarged detail views of parts.
Kig. 6 is a perspective view of one of the top
blocks of the side walls. Fig. 7 is a perspec-
25 tive view of a part of the roof, showing its con-
nection with the walls; and Fig. 8 is a per-

spective view of one of the kev-blocks of the |

roof.

Like symbols of reference indicate like !

30 parts in each.
My invention relates toan improvementin
roots for vaults and otherstructures. T have

shown it in connection with a vault of the |

kind which was patented to me together with

35 John A. Harper by United States Letters |

Patent No. 204,626, dated March 4, 1884; but
[ donot intend to limit it thereto, since it may
be used’'on vanlts otherwise constructed, or
on other sorts of buildings, such as fortifica-
40 tions, parts of vessels, or other structures
where great strength is desived. It may also

be used in the construction of floors for like !

purposes. 1 therefore propose to claim it in-
dependently of its conneetion with that form
45 of vault.

vertical walls of the vault composed of series
of cast-iron blocks 2, provided with tongues
and grooves and bhound together by tie-rods 3.

1
Structures; and I do hereby declare the follow- |
Y

| thereof.

Lhe figures on the third sheet of the

- nuts 8.

the web of the heam.

P —— e e ——— i

- After the side walls have been built in this

way the frame-work of the roof is composed
of I-beams or girders 4, arranged parallel to
cach other and at regular distances apart,
heir ends resting on the side walls, On the
ides of these I-beams are dovetailed key-
‘rips 5, which extend from one end of each
I-beam nearly, but not quite, to the other end
Before the outer I-beams of the se-

-

- | ries are laid in place the top blocks 6 of the
Figure 1 is a front view of a vault con-

front and back walls of the vault are set.
T'hese blocks are connected with the blocks

- below by tongues and grooves and have holes

through which the vertical tie-rods 3 enter,
and 1n the bodies of the blocks are cavities
7, which extend through the inner sides of the
block. ™The upper ends of the tie-rods 3 ex-
tend into these cavities. Nuts 8 are fitted on
the ends of the rods, and by serewing them
up the blocks of the walls arve drawn tightly
togethenr,

In the joint between the blocks ¢ and the
blocks 2 immediately below isleft a small re-
cess for the reception of the lower flange of
the I-beam, and in the side of the block 6 is
made another small recess for the reception
of the upper flange of the I-beam. The I-
beams are set in place in these recesses, as
shown in Fig. 3, after the blocks 6 have been
laid and clamped in place by tightening up the
The outer I-beams have no dove-
talled key-strips on the sides next the outer
top blocks 6; but they are secured to these
blocks by screws 26, which pass through the
webs of the beam and enter the blocks, the
heads of these serews being countersunk in
The walls at the front
and back having thus been completed, the
top blocks 9 of one of the side wallsare set in
place, and horizontal tie-rods 10 are serewed
1nto sockets in the sides of these blocks and
project horizontally therefrom to the center
of the vault. I'he next step in constructing

- the roof 1s to set the Dlocks 11, which form
. the hody of the roof.
Referring now to the drawings, [ show the ;

These haveat the sides
mortised grooves which are adapted to fit the
key-strips 5 on the I-beams and recessges to
fit the upper flanges of the I-beams, and
through the body of each there is a hole

50

6o

75

8o

Qo




through which the tie-rod 10 is passed. In’

5

10

&l

setting these blocks they are placed between
the I-beams at one end, so that the key-strip
may properly fit in their mortises, and then
they are pushed along between the I-beams
and over the tie-rods 10 until thelr proper po-
sition is reached, Figs. 2 and 3. The middle
block of each row is preferably provided with
a central cavity, 1, open at the bottom, I'ig. 2,
and the horizontal tie-rods are preferably di-
vided in the middle into two parts, 10 and 104,
the inner ends fitting in this cavity and be-
ing provided with nuts by which the blocks
may be drawn together. Theadjacent blocks
of each row arve further connected with each
other by tongues and grooves b at their ends,
as shown in Iig. 2, which close the joints and
prevent the insertion of wedges between the
blocks. After all the blocks of the roof have

20 been thus laid except the row of blocks neatr-

25

40

45

50

55

60

est the side wall, which blocks are numbered
12 in the drawings, I set in place the top
blocks 13 of this side wall and serew up the nuts
3 on the ends of the vertical tie-rods in the
cavities of these blocks. The ends of the parts
10* of the horizontal tie-rodsare thenserewed
into these blocks. Now to complete the roof
the next step is the setting of the key-blocks
12. Tor this purpose I bolt to the sides ot
the I-beams in the cavities provided forthese
blocks seat-pieces 14, which are cast blocks
having a vertical lange adapted to fit against

and to be bolted to the web of the I-beam be-

tween the flanges and a horizontal flange or

seat, 15, which projects horizontally from the

web of the I-beam. These castings are not

bolted to both sides of each I-beam, but are

arranged, as shown in Fig. 4, so that each of
the spaces between the I-beams shall have
one of the castings. The shape of the key-
blocks 12 is shown in Iigs. 4, 7, and S. |

- At one side each key-block is formed so as
to seat on the casting 14, and at the other side
it is recessed to fit the flanges and the web of
the I-beam. o fit them in place, this last-
mentioned side is fitted against the I-beam
and the block is then dropped to 1ts seat on
the casting 14, and is there secured by bolts
which pass up through the horizontal seat 15
of the block 14 into the body of the key-
block 12. The tie-rods do not pass through
holes in the bodies of these key-blocks 12,
but they simply fit in open recesses 16, which

permit the blocks to be dropped into place.

Unlike the other blocks of the roof these
blocks 12 are not connected with the blocks
at their ends by tongues and grooves, but
have simply overlapping flanges, as shown in
Figs. 2 and 7. When the parts of the roolf
are thus put together and connected, they
form a most substantial and secure structure,

which 1is proof against the usual ,tools and
explosives employed by burglars. The prin-
cipal feature of the structure is the use of the
flanged beams which support the blocks of
the roof and hold them together. The flanges
of the I-beamsprevent lifting of the blocks of

396,040

the roof, and the dovetailed key-strips pre-
vent their lateral displacement. The tie-rods
nassing through the blocks and binding them
together, so as to prevent them from being
wedged apart lengthwise for the in sertion of
an explosive charge, also add great security

to the structure. I preferto make the bloeks:

of cast-iron, and when they are molded and set
in place accurately the joints between the
blocks areso tight that there is no room suffi-
cient to permit the insertion of the end of a
wedge substantial enough to have any effect

‘on the blocks. I do not, however, limit the
claims to any particular material of which the

parts of the structure may be made.

It is obvious that my invention is appli-
cable not only to the construction of roofs for
vaults, but in the construction of floors as
well. - |

I claim—

1. In a roof or floor, the combination, with

beams arranged side by side and having key-

strips on the opposing sides thereot, of blocks
interposed between the beams and secured to
the key-strips, the said blocks having lateral
recesses to receive the flanges of the beams,
substantially as and for the purposes de-
seribed.

9. Tn a roof or floor, the combination, with
beams arranged side by side and having dove-
tailed key-strips on the opposing faces thereof,
of blocks interposed between the beams and
having lateral grooves or mortises correspond-
ing in shape to the said key-strips, whereby
the blocks are fitted on the strips, substan-
{ially as and for the purposes described.

3. In a roof or floor, the combination, with
flanged beams arranged side by side, ot blocks

interposed between them and supported by

the flanges, and tie-rods extending through
the blocks lengthwise of the beams and con-

necting the blocks, substantially as set forth

and deseribed.
4. In a roof or floor, the combination, with
flanged beams arranged side by side, of blocks

interposed between them and supported by

the flanges. and blocks 14, secured to the sides
by b pJ

of the flanged beam and havingseats towhich

the key-blocks of the roof structure are se-
cured, substantially as set forth and described.

5. In a roof or floor, the combination, with
flanged beams arranged side by side, of blocks
interposed between them and supported there-
by, the outer beams of the series being ar-
ranged with the flanges beneath the upper

70

75

30

35

e

95

100

105
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115

120

blocks of the walls and with the webs of the

beam in contact with the sides of the blocks,
substantially as set forth and described.

G. In a roof-or floor, the combination, with
flanged beams arranged side by side, of blocks
interposed between them and supported by
the flanges, and tie-rods connecting the bloeks,
said tie-rods being divided, and intermediate
blocks of the series having cavities within
which the tie-rods project, so as to afford

means for tightening them, substantially as
| set forth-and described.

125

130




_ay

10

396,040

7. In a roof or floor, the combination, with
flanged beams arranged side by side, of blocks
Interposed between them, fitting against the
sides or webs of the beams, and laterally re-
cessed tor the reception of the flanges of the
beams on both sides of the blocks, and con-
nected with each other by tongues and arooves

at their meeting ends, said blocks e;ﬂ:_lzfel'ldillg r

above the flanges on the outer sides of the

beams, overlapping the same, and meeting

over the said flanges, substantially as and for
the purposes deseribed.

5. In a root or floor, the combination, with
beams arranged side by side and havin o dove-
tailed key-strips on the opposing faces there-
of, of blocks interposed between the beams
and having lateral grooves or mortises corre-
sponding in shape to the said key-strips
whereby the blocks are fitted on the Strips,
sald blocks having also interlocking tongues
and grooves at the ends, substantially as and
for the purposes described.

p

J. In a roof or floor, the combination, with |
flanged beams arranged side by side, of blocks

|
!
i
[
|
|
|
|
|

T
I
i
!
[
i
|
i

interposed between them and supported by
the flanges, supporting-blocks 14 at the sides
of the flanged beams and having seats to which
the key-blocks of the roof strueture are se-
cured, and tie-rods which extend lengthwise
of the beams and pass through open slofs in
the key-blocks and through holes in the other
blocks of the series, substantially as and for
the purposes described. - |

10. In a roof or floor, the combination, with
flanged beams arranged side by side, of a se-
ries of bloeks interposed between them and
keyed laterally thereto by longitudinal Keys,
and a block at the end of the series whieh is
bolted in place on the inmer side and is not
keyed to the beams, substantially as and for
the purposes described,

In testimony whereof T have hereunto set
my hand this 27th day of Mareh, A. D. 1888,

JOHN T. HOUGIL

Witnesseg:
I. P. CULLEN,
2. M, CoLvILLE.
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