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To all whom it may concern.

Be it known that I, BERNARD M. KASH, of )
Joplin, in the county of Jasper and State of |
Missouri, have invented a new and useful Im-
provement in Bridge Construction, of which
the following is a full clear, and emct de-
SCI‘lptIOI]

My invention relates to an improvementin

the construction of bridges, and the object of

the invention is to pronde a means whereoy |
a foundation or support for bridges may be

erected in an expeditious, convenient and du-
rable manner in deep water, -and to provide
a support capable of upholding a pier, or con-
stituting a portion of a bridge pier, or to pro-
vide a supporb capable of bemﬂ' used 1n €on-
nection with suspension brldcres

The invention consists in the novel con- |

struction and combinationof the several parts,
as will be hereinafter fully set forth and

pointed out in the claims.

Reference is to be had to the accompanying
drawings forming a part of this specification,
in whlch similar Iln'ures and letters of refer-
ence mdwa,te correspondmﬂ' parts in all the
views.

Figure 1is a partial side elevation and par-

tial sectional view of oneof the piles employed
in carrying out the invention, the said pile

being represented as driven mto the bed of a

stream, and the said figure represents the first |

step in the erection of the pler or support for
a bridge. Fig.2 is a side elevation of the

pile shown in Fig. 1, and a sectional view:

through a sub-base, or base support used in
connection with the pile. Fig. 3 is a view
representing the pile shown in Fws 1 and 2
in side elevation, and illustrating in sectional

view a caisson a,dapted for use in setting the |

sub-base upon the bed of a stream. Fig;é 18
a horizontal seetion through the pile, taken
practically on the line 4—4 of Fig. 2. Fig. 5
is a detail sectional view illusfrating the man-
ner in which sections of the pile are united;
and Kig. 6 is a side elevation of a main or cen-
tral plle, braces for the same, and a sectional
view of the coupling of the braces.

In carrying out the invention all of the piles
employed in the construction of the bridge
foundation are formed 1in the same manner.

~A pile may be made up of any desired num-

l

|

ber of sections, the lower section being des-
ignated in the drawings as A, and the sec-
tions above it as B. ~All of the sections are
made of metal, and may be made as heavy or
as light as may be found necessary to Carry
out the work to be performed. The piles are
pr efembly made polygonal or rectangular in

cross section, and the lower one is prowded-
‘with a point lO, which is so hardened as not

to be turned aside or affected byany hard ob-
ject through which it may of necessity have
to be driven, or with which it may come in
contact. Above the point a series of teeth
11, is produced in opposite sides of the said
lower pile. The teeth are given a downward

ineclination; therefore their straight surfaces
face toward the bottom of the pile; and at the

top of the lower pile it is preferably provided
with a socket 12,as shown in Fig. 5, to facili-
tate coupling with asecond pile. Intheevent

55
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the teeth should weake1 the pile at the point,

they may be omitted. All of the piles above

the lower one are of like cross sectional shape
as the lower pile, but are not provided with
a point.
are provided in one end with a socket 122
similar to the socket 12 referred to in connec-
tion with the lowest pile, the sockets being
longitudinally produced; and at the opposite
end each upper pile is provided with a re-
duced or tenoned section 13, which has the
same cross sectional shape as the sockets,
since the tenon of one pile is adapted to enter
the socket of the abutting pile; preferably,
however, the tenon sections are made circu-
lar in cross section, and the sockets are of
similar contour.

When the tenon section of a pile is entered
into the socket of another pile, the two piles
are coupled together in a rigid manner by
passing a pin 14 through both of them. The
pin is preferably made somewhat conical or
tapering,as shown in Fig.1,and the aperture
or Ope_mncr into which it is driven is conse-
quently of like shape, and said aperture or
opening, designated as 15, is produced par-
tially in one wall of the socket and in one side
of the tenon adapted to enter the socket, as
is clearly shown in Fig. 5. The pin is made
flush with the faces of the pile through which
it passes,and as the opening receiving the pin

All of the pilesabove the lower one
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is made partially in both sections of tle piles | upon oneof the vessels in service, until a solid
neither section will be broken, or weakened | foundation isreached which may be very deep
to any appreciable extent. in the earth. After the pile has been prop-
In connection with a pile, no matter how | erly driven into the bed of the body of water, 7o
s many sections it may comprise, a sub-base C, | a sub-base 18 entered over the top of the pile
 is employed. This sub-base may be of any | and is permitted fo drop down to the bed, so
dimensions that occasion may demand, but it | that it engages with the soil,as shown in Ifig.
is made quite heavy,since it is to sink tothe | 2. In passing down the pile the dogs of the
bottom of the bed of the stream in which the | sub-base pass freely over the teeth of the pile; 75
to bridgesupportistobeerected. The sub-base | but when the bottom is reached the dogs will
is usually of disk-like form, but it may be | be In locking engagement with the teeth and
oiven other contour if desired, and at its cen- | will assist in holding the pile in an upright
teritis provided with an opening 16 of ashape | position, and willlikewise in a measure relieve
~ corresponding to the cross sectional shape of | the point of the pile from pressure, and there- 8o
1y the pile, as the pileis adapted to passthrough | by prevent the pile sinking to a greater depth
this opening. At opposite sides of the sub- | than desired. Ifthebed of the streamis quite
base opening 16 a socket 17, is formed. Said [ hard,thesub-base willseatitself properly; but
socket is preferably made integral with the | in theevent the ground is soft it is necessary
sub-base, and in each socket a pawl 18,is piv- | that the baseshould be driven intothe ground 85
20 otallylocated, said pawls being provided with | until it finds a firm and solid seat. 'This Is
teeth 19 upon their inner faces, said teeth be- | preferably accomplished by passing down
ing adapted to engage with the teeth upon the | around the pile a tube or caisson E,as shown
sides of the pile, as shown in Fig. 2. The | in Fig. 3, which tube is made in sections, and
pawlsare kept normally inclined over the sub- | thesecticns arecoupledinany approved man- yo
25 base opening 16,and in a position togrip with | ner, as for example by means of unions 29.
any object passed between them by means of | When the tube is in place, resting upon the
springs 20, which springs exert an upward | base, the tube by meansof hydraulic orsteam
and inward tension upon them. Ordinarily | pressure applied to it, is utilized to force the
the springs are located beneath thelower ends | base toa firm position in theground. Thetube 95
30 of the pawls, as shown in Fig. 2. The inward | isthen removed,and if onepile is insufficient
movement of the pawls, or movement toward | for purposes of support the next pile is pro-
each other, is controlled by their lower outer | ceeded with; but in the event that braces are
ends coming in contact with a side wall of the | needed, brace piles are driven in like manner
socket in which they are pivoted; and their | as the main pile; and after the top sections of 100
35 outward movement islimited by thesaidlower | the brace piles have been placed in position,
endsengaging with the base wall of thesocket. | the said brace piles entering the ground at &
It frequently happens that the pile when | point much farther from the main pile than
driven will need braces D, as shown in Fig. | where theyapproach it at the top, the sub-base
6, and when these braces are required theyare | is placed over each brace pile and temporarily ro;
40 of like construction.as the main pile. When | secured in position on the upper section; the
braces are employed usually two are used, | brace piles are then attached to the connect-
and these two are in that event coupled at | ing bar or head 21, and the tubeor caisson E,
their upper ends by a connecting bar or head | is again placed over the main pile to a bear-
21, provided with a central opening 22 to | ing upon the connecting bar21, and by exert- r10
45 loosely receive the main pile, and with open- | ing downward pressure upon the tube the
ings 23 at each end in its under surface to re- | brace piles are driven to place. After they
ceive the upper ends of the braces, the said | bave been fixed in the ground the bases are
upper ends of the braces being pivotally at- | released and will travel downward to an en-
tached fo the connecting bar cr head. cgagement with the ground, as in the matter r1j;
so In the operation of constructing a founda- | of the main brace. |
tion, one or more vessels may be employed, | It is evident that by the means of the piles
and the lower seetion of the pile to bedriven | above deseribed, and the method of driving
is lowered over the side of the vessel, or be- | and locating them, bridges may be built over
tween the vessels if two of them are used, and | a deep and vast expanse of water, and a firm 120
s the said lower section is held by cables or | foundation be provided for the structure to
otherwise with its upper end above the water | be erected,no matter how heavy it may be, or
until the second pile section can be connected | whetherthe bridge isto beerected upon abut-
with or coupled to the lower one; and one sec- | ments or is to be a suspension bridge.
tion isin this manner added tothe other until It will be understood that theteeth 11, may 125
6o the Dhottom of the pile shall strike the bottom | be produced upon as many piles as may be
of the stream or body of water over which the | found necessary, and that the braces may be
bridge is to be erected. By means of cables | made tosustain any relation tothe main piles
or other devices the pile lowered is-straight- | that circumstances may demand. |
ened, and when in the perpendicular position Having thus deseribed my invention, I 130
65 the pile is driven by means of a pile-driver, | claim as new and desire to secure by Letters
or any approved device which may be located ¢ Patent—
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1. In the construction of bridges, a pile pro- | with an anchor, as and for the purpose specl-

vided with teeth upon oppomte mdes and an
anchor consisting of a base having an open-
ing to receive the pile, and clutches capable

of 1 engagement with the pile, as and for the
purpose specified.

2. Inthe construction of bridges, a pile con-

structed in sections and prowded with means
for locking the sections, and an anchor con-
sisting subst&ntla,lly of a sub-base havmﬂ' an
openmwthroun'h which the pile may pass, and
spring-controlled clamps carried by the sub-
base, adapted for engagement with the pile,
substantially as shown and described.

3. In the construction of bridges, the com-
bination, with a pile provided with teeth upon
opposite faces of an anchor consisting of a
sub-base havmfr an opening through whmh

- the pile may pass, and sprmg-controlled clamp
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devices adapted forengagementwith theteeth

of the pile, substantml?y as shown and de-
seribed.

4. In the construction of bridges, a pile
adapted to be driveninto the bed of astream
the said pile being constructed in sections,
and a coupling located at the junection of the

sections, sundry of the sections of the pile

being p10v1ded with teeth, substantially as
shown and described.

5. Inthe construction of bridges, a yile con-

sisting of series of sections, one section be-
ing provided with a socket, and the opposing
section with a tenon entering the socket, and
a pin passed partially through a wall of the
socket and partially through the tenon, sun-
dry ot the sectionsof the pile being prowded

with teeth adapted for locking enga,ﬂ*ement .

_—
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6. In the constmctlon of bridges, the com- 40

bination with a pile provided with a series of
teeth upon opposite sidesinelined in a down-
ward direction, of an anchor, the same eon-

sisting of a plate having an opening through

which the body of the pile may pass, and
spring-controlled pawls provided with teeth

upon their inner faces, said pawls being lo-

cated at opposite sides of the opening in the

plate, their teeth being adapted for engage-
ment with the teeth of the pile,as and for the
purpose set forth.

7. Inthe construction of bridges,a pile pro-
vided with a series of teeth upon opposite

50

faces, and an anchor having locking engage-

ment with the toothed Surface of the pile, of
a connecting bar loosely mounted upon the
pile, and brace piles of like construction as
the main pile,attached to the connecting bar,
and anchors located upon the brace plles, as
and for the purpose set forth. |
8. The herein described method of con-
structing supports for bridges, the same con-

| sisting of lowering into the water a pile made

up of sections,driving the pileinto the bed of

55
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the body of water, lowering an anchoroverthe :65

pile, locking the same to an engagement with

the bed and to an engagement with the pile,

and driving the a,nchor toa firm seat in its
bed, substcmtially as described.

BERNARD M. KASH.

WitnesSes:
- A. ARNOLD,
J. A. BECKER.
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