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To all whom it May Concerm:

Be 1t known that we, GEorGE W. J ACKSON

and CorNELIUS HoGAN, citizens of the United

States, residing at (Jhicaﬂ'o in the county of

5. Cook and btate of 111111019 ha,ve invented cer-

‘tain new and useful Improvementa in Piles, of
which the following is a specification.

Qur invention relates to 1mprovements in

piles, beams, or girders adapted for building

1o dams, sinking shafts, or for any structure

| whatsoever in which beams or girders may

be employed; and the objects of our inven-

tion are, first, to provide a metallic beam

which'tvhile o_f a special form when completed
15 15 made up entirely of standard shapes of the
metal or metals entering into its construction;
second, to provide means whereby the said me-
tallic beam when used 1in combination with suit-
able connecting means for connecting together
20 g series of such beams, as in the construc-
tion of coffer-dams or the like, may be made
-absolutely waterproof, and, third, to provide
a beam which after having served, say, as a
pile may either be again used for the same
25 purpose elsewhere or t01 any other purpose
where beams or girders may be employed, as
1n the consﬁtmction’ of a building, bridge, or
the like, and the beam may be so used either
. as a whole or taken apart -and the various
30 parts used to the best advantage 1in different
places. Weattain these objects by thie means
1Hustrated in the accompanymﬂ' dmwmﬂ's in
which— -

Figure 1isa plan view of a square Shatt or

35 Column showing our improved beam con-
Structed in four dlﬁerent ways, the details of
which are shown in FKigs. 4 to 8, also three
different methods of makmo' rlo‘ht angle cor-
ners by means of the connectmﬂ‘ -irons. FHig.

40 2 is a similar view of the parts arranged for'

an octagonal shaft or pile. Fig. 3 is a simi-
lar view showing how round or circular shatts
‘may be made. Fws 4 and 5 show two differ-
“ent forms of our be_am before the fillers or
45 guldes have been attached thereto or the con-
necting-irons inserted. Figs. 6 and 7 show

in their upper parts the beam with the con-
necting - irons Inserted therein and i1n their
lower parts the beam with the fillers or guides

| and the connecting -irons inserted. Fig. 8

shows how our beam may be formed of three
I-beams or of one I-beam and two " trough-
channels ”» Jt also shows that either 1.7
“Z.”or ‘““‘channel” irons may be used for
connectors. Fig. 9 shows in the left-hand

| part a beam constructed of an I, a channel,

and a flat piece of iron. In the right-hand
part the beam consists simply 'of an I and a
channel iron. "Fig. 10 1s a plan view of still
another form of the beam. It alsoshowsthe

flanges of the connecting-irons fitted against

the outer flanges of the beam instead of
against the center. part, using one filler per
channel instead of two: In KFig. 11 the beam
is made up of three channel-irons. Fig. 12
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1s a plan view of a special form adapted for .

corner-posts of angular shatts or piles.

Similar characters refer to similar parts

throughout the several figures.

- Referring to Figs. 1 and 4, the center. or
supporting structure 15 consists of an I-beam
to the flanges of which are attached (prefer-
ably by means of rivets 16 16, &c.) the an-
ole-irons 17 17* 17" 17%, so that the free flanges
ot 17 and 17*, as also ‘those of 17" and 17*‘
project, toward but do not touch each Other

thus forming two channels 18 18 and two qlots

19 19 IOIlﬂ'ltudlﬂa“V of said supporting struc-
ture 15 and onopposite sides thereof. Tnstead
of using four angle-irons 17 17*17°17°, as here

| _shown we may use two channel-irons 20 20,
Fig. 6, or two I-beams 21 21, Fig. 8, or any
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other shape or form 11&\?111@ the necessary

flanges to form the channels ELIld slots, oracom-
bination of different shapes may be used, as
will be readily seen by examining the various
ficures and as may be deemed most advanta-
geous for any particular case in hand. This
applies to either form of beamshown. Within
the channels 18 18 are then placed the fillers

22 292 22 22, which also act as guides for the

insertion of the connectors 23 23 We pref-
erably malke these fillers of wood, and for the
construction of dams or shafts in deep water

or other places where great strength 1s re-

quired we preferably bolt them to the flanges
of the beams by means of lag-screws 24 24,
&c., Fig. 6. Any other Smtable material or

90

95




IO

20

25

30

4.0

15

50

55

Go

£

method of attaching the same may, however,
be used as may seem most advantageous in any
particular case without departing from the
spirit of thisinvention. For example, in Fig.
2 three of the fillers 22 22 22 are shown at-
tached to the flanges of the beam, while filler
29" is attached to the connector 23. Again,
in Ifig. 10 but two fillers 22" 22" are used, and
they are attached to the center or dividing
structure of the beam by means of bolts29 29,
(shown by dotted lines,) passing through both
of the fillers and the said dividing structure
of the beam. The heads and nuts of these
bolts are countersunk into the fillers, so as to
leave smooth surfaces bearing against the
metal parts of the beams and the connectors.
This latter construction is suitable for work
where the greatest strength is not required,

and 1t possesses the advantao'e of economizing
material, as the distance between every two
eams may be increased by as much as the
thickness of the two fillers.

The method of fastening the fillers 22 22 may
he similar with either form of beam shown.
When the beam 1s used as a pile, the fillers
must necessarily be employed in order to se-
cure a waterproot construction. Hence what
has been said above in reference to the fillers
will apply to all forms of the beam. When
the beam 1s to be used for purposes orin places
where a waterproof construction is not re-
quired, the fillers may be omitted.

The beam shown 1n Fig. 5 is made by riv-
cting together the webs of two channel-irons
25 25, so as to form an I-shaped beam, to the
ﬂ[mues of which are then attached the angle-
irons 1717*17" 17¢ or channel-irons 20, as indi-

cated by a dotted-line connection between the
angle-irons 17 and 17°. It isalso practicable
to use for the supporting structure but one
channel-iron instead of two, the flanged trans-
verse structures (channel-irons 20 or the equiv-
alent thereof) being. attached to the flanges of
the supporting structure, asdescribed. This
1s 1llustrated by Fig. 11.

In Fig. 7 1s shown a beam similar to that in
Fig. 5, except that the dividing structure of
the one in Kig. 7 is composed of a flat plece
of metal 26, to each side of which are riveted
two angle-irons 27 27 27 27, with their free
flanges projecting outward, so as to form an
I-shaped structure.

In the upper part of Fio. 8 1s shown a beam
the dividing structure 15 of which isan I-beam.,

as in Figs. 4 and 6. To this I-beam are at-

tached trough-channels 28 28 instead of the
right-angular flange-pieces, as in previously-
described figures.

The middle and lower parts of Fig. 8 show
our beam constructed of I-beams only, one

_ Iof which is used for the supporting structure

05

15, while of the other two, 21 21, one is at-
tached to each of the ﬂano*ed sides ot the sup-
porting structure. Instead of using I-irons

for connectors between the beams we may use

| to form an I-shaped structure.
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other suitable shapes, as here shown, where

the upper and middle beams are connected to-
cgether by means of a channel-iron 23*, while
the middie and lower beams are connected by
a Z-shaped connector 23°.

In the left-hand part of Fig. 9 the dividing
structure 15 is an I-beam, or the equwalent

thereof, to one of the ﬂann‘ed sides of which

is att&ehed a, flat iron pieee 26" and to the op-

posite side a channel-iron 20, the flanges of
which project toward the flat piece 26* thus

forming theslotted channels with theslotsex-

tending along one of the corners of each chan-
nel instead of at or near the center, as in pre-
viously-described figures. In the right-hand
part of Fig. 9 the construction is simplified
still further by leaving off the flat piece 26",

The supporting structure of the beam shown
in Fig. 10 is similar to that in Fig. 7, being
composed of a center blade 26, to which the
angle-irons 27 27* 27" 27° are attached SO as

irons 17, &ec., are not, however, attached “di-
rectly to the free ﬂanges of the angle—irons 1,

&e., as in Fig. 7, but the blades 30 30*, simi-
lar to the blade 26, are interposed, one blade.

and 17" and the other blade, 30*, between 27*
and 17" and 27° and 17°. This structure pos-
sesses greater strength than the one shown in

Fig. 7.
- The form shown in Fig. 11 has been de-

scribed in connection with Fig. 5.

In Fig. 12 1s shown a form of our beam es-
pecially adapted for corner-posts of a dam or
pile. Here one flange of each (the channel-
iron 31 and angle-iron 32) are riveted to the
web of channel-iron33. Another angle-iron,

The angle-
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30, between the angle-irons 27 and 17 and 27"
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34, 1s riveted to the free flange of channel-

iron 31, with its free flange projecting toward
that of the angle-iron 32, thus completing one
of the slotted channels. The other slotted

channel is completed by the angle-irons 35 85

being riveted to the flanges of channel-iron
33, and when so completed the two channels
are at right angles the one to the other.

If a trough-channel 28, Fig. 8, be used in-
stead of the right-angular channel-iron 31.
then the slotted channels will be at an anfrle
the one to the other corresponding to the an-
gle of the flanges of the trough-channel. Thus
if the flanges of the trough-channel be at an

angle of forty-five degrees then the slotted
channels will also be at an angle to one another
of forty-five degrees, and the beams so made
may be used t_or the construction of octagonal
dams or shafts instead of the plan shown in
Fig. 2

The corners shown in FKig. 1 are construct-
ed as follows: Corner A is made by riveting
the flanges of connector 23° to the web of con-
nector 23°. At B the connectors 23f and 23%
are riveted to an angle-iron 36. worners C
and D are alike and are made by using one-
half of whatisknownasa‘‘Larimer” column——-—

105

110

I15

120

125

130




1O

758,656

7. e., an I-beam the web of which is bent to
rightangles, as a connector 23"—instead of the
usual I or T beams, as at A and B.

In Fig. 3 the Webs of the connectors 28"
are curved so as to give the required curva-
ture of the dam, pile, or shaft. In thisficure,
as well as in Fig. 2, the construction of all
the beams shown 1s similar to that given in
detall in Figs. 4 and 6. It 1s self-evident,

however, that the forms shown in the other |

- figures may be used equally as well.

15

“The construction of a shaft, coffer-dam, or
the like by means of this invention is prefer-
ably done in the following manner: A beam
with the fillers attached is first driven down
at any desired point in the line of one of the
walls of the dam or shaft. Then the flanges of
a connector 23, Fig. 6, are inserted in the
space left between the fillers 22, Fig. 6, 22°,

20 Fig. 10, and the walls of the slotted channel,

25 1
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the web of the connector extending through
the slot in that channel, and the connector is
driven down, the fillers now acting as guides
for the connector to hold it in place while be-
ing driven. Next, another beam is fitted over
the free flanges of the connector, the flanges

passing into the.- space between the walls of

the channel and the fillers, the web or stem
extending through the slot to the first beam.
The second beam is then driven down, the
hilers agaln maintaining perfect alinement ot
the beam and connector. The two beams are
thus securely locked together by the con-
nector, as shown in the dramno's This op-
eration is repeated until a structure of the de-
sired size has been built, the beams and con-
nectors alternating throughout the structure.

The fastening together of the various iron
pieces 1s preferably done by means of rivets;
but any other means—such as screw-bolts, for
instance—may be employed without depart-
g from the scope of t

shis Invention.

The material used in the construction ot
elther form of beam and also the connectors
except 235, Fig. 3, are standard shapes, which
may be bought in the open market, thus re-
ducing the first cost to a minimum. The
choice of form will depend upon the purposes
for which the beam is to be used. Thus when

used for pilesto sink shafts forthe construction

of a foundation for a structure in the further
completion of which I-beams will be prineci-
pally employed, then the beam shown in the
middle and lower parts of Fig. 8, together
with I-shaped connectors, will be found most
economical. On the other hand, should the
nature of the superstructure be such as to re-
quire mostly channel or angle irons then the
beam shown in Figs. 5 and 7, reSpectively,
may best be used.

It often happens in driving plles that sub-
merged logs or other obstructions are encoun-
tered which very seriously interfere with the
driving of ‘wooden piles. In such cases we
may sharpen the lower ends of the connect-

ing-irons or of the beams, or of both, as may
be necessary, and cut tthHU‘h the logs or
other obstructions without much diff culty
It 1s also evident that 1t is much easier to

maintain proper alinement with this invention

than with wooden piles, especially in difficult
places, where with the latter this is at times

70

almost impossible; yet perfect alinement is

indispensable for the construction of a good
safe dam, especially in comparatively deep
water. |
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-Where the lower strata, of ground are of

themselves practically 1mpenetmble to water,
the fillers need to be used only in that part
of the beams passing through the water or
porous ground and extending far enough into

the dense stratum to insure a sufficiently wa-
Thus where the den-

terproot construction.
sity of the ground ordinarily makes the driv-
ing of pile% slow and hard work the body of
our beam is reduced to narrow cutting edges,
and 1t can therefore be driven with crreat ease.
The same 1s true of the connectorc; as they
also displace but a small quantity of earth.

Wherever 1in this specification or in the
clairns the word *° structure” is used to desig-
nate a part of the beam, i1t denotes either a
solid one - piece structure—such as an I or
channel 1ron, for instance—or a built - up
structure composed of a plurality of pieces
combined so as to oive the deswed form.

The words *° center piece” or °*° center struc-
ture” as used In this specification and the
claims denoteastructure interposed anywhere
between the outer walls of the beam, whether

forming a part of said outer walls or not, and

although the said center piece or center struc-

ture is preferably located at or near the cen-

ter of the beam, as shown in the drawings, we
do not wish to llmlt ourselves to this partlcu—
lar location thereof.

We claim—

1. In a device of the character described.,

“the combination with a column comprising a

central plate having outwardly - extending
flanges along the edges thereof and outer
plates secured upon said flanges by rivets pass-
Ing through said outer plates-and the flanges
of said central plate, said outer plate having
flanges which extend over the central plate
and toward one another, of means forsecuring
two or more columns tocr'ether

2. In a device of the character described,
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the combination with a column comprising a

central member composed of two parts each

having outwardly-extending flangesand which
are secured together by a plurality of rivets,
and outer plateq secured to said flanges 1n a
suitable manner, said outer plates having

| flanges which extend toward one another ::md

over the central member, of means for secur-
ing two or more of said columns together.
3 In a device of the character deserlbed,
the combination with a column comprising a
central plate provided at its edges with flanges
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and outer plates secured to the flanges of said

- central plate by rivets, said outer plates hav-

- the combination with a column comprising a
central member composed of two plates riv-

- Io

1ng flanges at the edges thereof which extend

toward one another and over the central plate,

of means for securing two Oor more of sald.
columns together. | - |

4. In a devwe of the' chal acter de%crlbed

eted together and each having outwardly-ex-

g _tendmﬂ' flanges at 1ts edges, the flanges ab the

- cor re%pondmﬂ' edges of said plates belncr ar-
ranged substantmlly in alinement and outer |
platee secured to the said flanges at each side |
of said central member and each having flanges
at their edges which extend toward the cor-

1esl)ondmﬂ' flange of the outer plate and over

the central member of an I-beam for Securinfr

o
- nﬂ'le—u ons attached theretoso as to form, lon-

R 'frltudma,lly of the said beam, slotted channels :
adapted to receive connecting means for con- |
necting together two ormore of the said beams,
the parts forming the said web structure be-

| :30

_two or more of said columns together.

A beam comprising a web %tructure and

1ng secured to one another, substantially as |
descrlbed

6. Incombination, the beam having a divid- .|
- 1ng structure and slott{,d channels at an angle

the one to the other extending lonﬂltudmallv I

758,656

thereof, and connecting meansadapted to pass

thmucf'h the said ‘51013’3 and extending from

“beam to beam to join the said beams tOO’etheI
~at an angle the one to the other,'substantial'ly |
as described.
7. In combination, the beam having slotted
channels extending longitudinally thercof,
~connecting means adapted to pass through the
-sald slots and extending from beam to beam
“beams, and wooden fillers within the sald slot-

‘said

to connect together two or more of the

ted channelfs substantially as deseribed.
8. In combmatlon the beam having a slot-

ted channel 1n each -ofseveral diﬁerent sides
45 - | .

thereof facing at different angles, connecting

- means adapted to pass through the said slots
“and extending from beam to beam to connect
the one beam to the other, and means within
| the sald channels and adapted to be attached
to one of the walls thereof to make waterproof

35

the joint between the said beam and the said =~

connecting means, substantially as described.
signed our
‘names to this specification in the presence ot |
| two suqu 1b1nﬂ' witnesses. |

In tostimony Whereof we have

(JrIuORGI* VV J A(/KSON
QORNLLIUS H O(rAN
_“Tltnesses

Mrs. E. B. Jupp.
A. H. GeHLE.
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