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To all whom 1t may concern:

Be it known that I, Josgpm If. Ducert, 2
citizen of the United States, and a resident
of the city of New York, county of Rich-
mond, and State of New York, have invent-
ed Tmprovements in Tools for Spreading the

Tubes of Water-Tube Boilers, o1 which the

following is a specification.

Between the tubes of water-tube boilers
ave generally placed fire-bricks of special
form to provide protecting walls or facings
for the baffle plates &e. of such boilers, the
bricks being so shaped as to fit between
oroups of four tubes and to fill, n the plane
of the walls, all space unoccupied by the
tubes, but as the tubes are generally stag-
cered, that is the tubes of each row alter-
nating with the spaces between the tubes of
adiacent rows, it is practically Jdmpossible
to set the bricks in place without breaking
or cutting away certain portions of them,
«o that the baffle plates are not fully pro-
tected by a refractory facing.

The tool forming the subject of this 1n-
vention provides a means for temporarily
increasing the spaces between groups ot four
tubes to such an extent as will allow a per-

fect unbroken brick to be placed between the

tubes and be properly seated against the
bafile plate.

By veason of the staggered arrangement
of the tubes the only straight-away up and

down passages between them extend 1n -

agonal directions and it is through these
passages the tool flatwise is passed to the
groups oi
pivoted to

a handling device, and when

properly located is turned, without changing
transversely to the

its position relatively
tubes, on the axis of the pivotal connection
longitudinally to the tubes, it then being 1n
vertical position with a tube of alternate
rows above and below it and between two
tubes of the intermediate row. In this po-
sition it is actuated to spread the tubesapart.

The tool comprises a body or maln por-

tion provided with active members fitted to
move in right angular directions to one an-
other against the tubes and so force the tubes
of each pair directly apart in straight lines
with the horizontal and vertical rows ol
tubes, thus spreading the tubes with the least
distortion in increasing the space between
the group of tubes sufficiently for the acl-
mission of a brick. As a preferred simple

and effective means to this end the active | tons g, g.

four tubes to be spread, it being-

r members are made as plungers adapted to be
forced outwardly from the body of the tool

by fluid pressure, the fluid under pressure,
from any suitable source, as a hand pump,
being supplied to the tool through the
handling device, which is made hollow for
this purpose. The active members are pro-
vided with concave shoes whereby they act
on the tubes to spread them apart without
bruising or otherwise Injuring them.

The accompanying drawings will now be
referred to to more fully descripe the con-
struction and operation of this tube spreacd-
ing tool.

Figure 1. is a side elevation partly in sec-
tion. Fig. 2. is a vertical section taken on
the line 2, 2, Fig. 1. Fig. 3. illustrates,
section, a series of tubes of a water-tube
boiler and the application thereto of this
improved tube spreader, and Ifig. 4. shows

one of the bricks used in forming the walls

or protective faces of the ballle plates of such
boilers.

Groups of four tubes here referred to, see
Fig. 3, comprise tubes ¢ in the alternate
rows of tubes, in a vertical plane, and the
two adjacent tubes & of the intermediate
row of tubes in a horizontal plane; the
straight-away up and down passages re-

ferred to being diagonally disposed, as here

clearly illustrated.

The body or main portion ¢ of the tool 1s
substantially rectangular in shape, 1s flat
and is necessarily limited in thickness to
permit it to pass into or through the diag-
onal passages between the boiler tubes; it 1s
preferably made of a single piece of metal
and may be a casting with all passages and
openings formed by suitable cores: In 1t
are formed two chambers d, ¢ into which
the cylinders of the active members, here
shown as hydraulic rams or pistons, open.
At the upper and lower sides of the body
are fitted two sets of pistons e, ¢ and 7, f,
vertically arranged with the pistons of one
set in line with those of the other set. De-
tween the two chambers d, d are located
hhorizontal pistons ¢, ¢, arranged m a row

| with the exposed ends of one Talf of them

at each of the flat sides of the body, that 1s
they are so arranged that the direction of
thelr movements alternate in opposite di-
rection, which is necessitated by the thin-
ness of the body affording only about sufli-
cient room for the proper play of the pis-
The cylinders of the pistons ¢, ¢,
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are connected to the chambers d, d by ports

or passages 4. The opposite acting pistons

are so arranged that the strains on them in
all directions will be balanced, and ANy
other arrangement of the horizontal tubes
than the alternating one shown that will ac-
complish this may be employed. TEach of
the pistons e, f and ¢ is provided with a
suitable cup packing ¢ on its inner end and
with a concave shoe 4

able extent of their surfaces so there will be

no danger of injuring the tubes as they are.
torced apart by the outward action of the ._
pistons; these shoes may be integral with
the pistons or secured to their ends, as by

riveting, as shown.
It 1s advantageous to limit the outward
movement of the pistons and avoid their en-

tire separation from the body; this may be

accomplished by forming longitudinal
grooves % 1n the pistons and providing stop
pins 7 passed through the walls of the cylin-
ders with their ends projecting in ‘said
grooves. T’

sure the shoes j being held in proper posi-
tion to act squarely on the boiler tubes. As
a convenient way to apply the guiding and
holding pins 7 of the central horizontal Pis-
tons g they may be passed into place through
the cylindrical bores of the vertical pistons,

as shown at Fig. 1. -

To provide a means for handling the tool
and setting it in operative position a hollow

lug or neck m is placed centrally at one end

of the body ¢ with its bore in communica-

- tion with the chambers d, d by the passage
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n, and on this. neck is fitted a sleeve o pro-.

vided with a supply pipe p, which consti-
tutes the handling device of the tool. The
neck m 1s free to turn in the sleeve o, and
communication is provided between the pipe
p and interior of the sleeve, as for instance
by a groove ¢ and opening 7. The flange
nut s closes the bore of the neck 7 and holds
the handling device o, » on to the body.
The plugs ¢, ¢ close the end openings of the
chambers o, d, should such openings be

made or left in body, as manufactured.

In using the tool the body 1s set in line

with the handling device p, with the active

members in their inner positions, and passed
into one of the straight-away passages until

“the tool is located in the group of four tubes

to be spread when it is simply turned on the
axis of the connection with the handling

~ device to set it uniformly centrally in the
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group of tubes with the axis of the piston
arranged directly in line with the tubes and
coincidently in line with the direction the

tubes are required to be moved the least dis-

tance to afford a sufficient increase in the
space between the group of tubes for the

admission to said space of a fire brick, such |

7 on 1ts outer end-
Tormed to fit the boiler tubes over consider-

1ese grooves and pins also pre-
vent the pistons from turninge, and thus in-

.

set the tool in operative position among the

003,550

as is shown af Fig. 4, which Sﬁueg fits

against the tubes in normal position, as in-

dicated by the dotted lines .

With the tool in operative position, gen-

" erally some distance in front of a bafile plate,

fluid under pressure is, from any suitablo

source, as a hand pump, supplied to it, and

forces the piston outwardly against the tubes
and so spread each pair of tubes on the cen-
ter lines of their respective rows; that is,
the tubes @, @ are forced apart on a vertical
line and the tubes &, b on a horizontal line.
A brick may now intact be easily put be-
tween the spread tubes and moved along
them to seat against the baffle plate. Upon
relieving the active fluid of pressure the
tubes assume their normal positions and the
pistons are retracted and will be fully seated
in_the body by the outflow of the fluid, per-

mitting the tool to be readily removed by

swinging the body in line with the handling
device and again set between another oToup
of tubes. ' : - 3

A hand pump v, of any ordinary and suit-

able construction, is shown at Fig. 4 as a
means for supplying fluid under pressure to
the tube spreading device, its discharge part
being conpected to the hollow handle » by
a hose w. .

It will of course be understood the tool
may be used in removing old bricks and for
renewal i making repairs &ec. to the boiler.
And that the pipe p constituting the han-

dling device and supply pipe may in any

suitable manner, as by means of a hose, be
connected to the source of power.

1 claim as my invention :i—

1..In a tool of the character described, in
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combination, a body or main portion, active

members carried thereby and adapted to
move 1n outwardly directions, a handling

device pivotally connected to the body,

whereby the tool may be set in line with the
handling device for admission to a group of
tubes through a straight-away passage be-
tween adjacent rows of tubes with the axis

of'the connection parallel with the tubes and

then turned at an angle to the handling de-

vice en sald axis, whose position remains
115

unchanged longitudinally to the tubes, to

group of tubes, and means for moving the

- 2. A tool of the character described, com-
prising a body or main portion adapted to
e located in a group of oppositely opposed
pairs. of boiler tubes, active members fitted

to move 1n the body to act in opposite di-
rections 1 a straight line against the op-

posed adjacent sides of each pair of tubes
to spread the tubes of each pair in a straight
line apart, and means for actuating the
active members. T

3. In a tool of the character described, in
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‘active members against the tubés to forece
them apart. = .
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combination, a body or main portion, adapt-
ed to be located in a group of oppositely
opposed pairs of boiler tubes, active mem-
bers carried thereby and adapted to move 1n
outwardly directions in line with each pair
of opposed tubes, a handling device pivot-
ally connected to the body, whereby the tool
may be set in line with the handling device
for admission to a group of tubes through
a straight - away passage between adjacent

rows of tubes with the axis of the connection

parallel with the tubes and then turned at
an angle to the handling device on said
axis, whose position remains unchanged lon-
oitudinally to the tubes, to set the tool in op-
erative posiion among the group of tubes,
and means for moving the active members
against the tubes to force them apart.

4. A tool of the character described, com-
prising a substantially rectangular flat body,
tube spreading members fitted to move ver-
tically in the body and extend beyond its
upper and lower sides, tube spreading mem-
bers fitted in the body to move in horizontal
directions and project from the flat faces
of the body, and means for moving all of the
tiibe spreading members outwardly from the
body. '

5. A tool of the character described, com-
prising a substantially rectangular flat
hody, tube spreading members fitted to move

vertically in the biidy and extend beyond

its upper and lower sides, the upper and
lower members being arranged and movable
in line with one another, tube spreading
members alternately arranged in line and
fitted in the body to move in horizontal di-
vections and project from the flat faces of
the body, and means for moving all of the
tube spreading members outwardly from
the body.

6. A tool of the character described, com-
prising a substantially rectangular flat body,
tube spreading members fitted to move ver-
tically in the body and extend beyond its
upper and lower sides, the upper and lower
members being arranged and movable 1n
line with one another, tube spreading mems-
hers alternately arranged in line and fitted
in the body to move in horizontal directions
and preject from the flat faces of the boay,
shoes connected to the tube spreading mem-
bers having concave faces to fit the sides of
the tubes to be spread, and means for mov-
ing all of the tube spreading members out-
vardly from the body.

7. In a tool of the character described, m
combination, a body or main portion, active
nembers carried thereby and adapted to
move in outwardly directions, a hollow
handling device pivotally connected to the
body, whereby the tool may be set 1 line
with the handling device for admission to a
group of tubes through a straight-away pas-
saoe hetween adjacent rows of tubes with

the axis of the connection parallel with the

tubes and then turned on said axis, whose
position remains unchanged, to set the tool
1m operative position among the group of
tubes, a pump connected to the handling de-
vice for supplying a fluid to the body of the
tool to act on and force out the active mems-
bers.

3. A tool of the character described, com-
prising a body or main portion adapted to
be located in a group of oppositely opposed
pairs of boiler tubes, active members fitted
to move in the body to act in opposite di-
rections in a straight line against the op-
nosed adjacent sides of each pair of tubes to
spread the tubes of each pair in a straight
line apart, means for controlling and hwmit-
ing the out movement of the active members,
and means for actuating the active mem-
bers.

9. In a tool of the character described, 1n
combination, & body or main portion, adapi-
od to be located in a group of oppoesitely op-
posed pairs of boiler tubes, active members
carried thereby and adapted to move 1n out-
wardly directions in line with each pair of
opposed tubes, a hollow handiing tdevice
pivotally connected to the bedy, whereby
the tool may be set in line with the handling
device for admission to a group of tubes
through a straight-away passage between
adjacent rows of tubes with the connection
parallel with the tubes and then turned on
said axis, whose position remains unchanged,
to set the tool in operative positioh among
the group of tubes, a pump connected to the

‘handling device for supplying a fluid to the

body of the tool to act on and force out the
active members. '

10. A tool of the character described, com-
prising a substantially rectangular flat body,
tube spreading members fitted to move ver-
tically in the body and extend beyond its
upper and lower sides, the upper and lower
members being arranged and movable 1n
line with one another, tube spreading mem-
bers alternately arranged in line and ftted
in the body to move in horizontal directions
and project from the flat faces of the body,
a pump, and pipe connection between the
pump and the body of the tool, whereby
fluid under pressure supplied by the pump
acts on-the tube spreading members to iorce
them outwardly from the body.

11. A tool of the character described, com-
prising a substantially rectangular flat body,
tube spreading members fitted to move ver-
tically in the body and extend beyond its
upper and lower sides, the upper and lower
members being arranged and movable in
line with one another, tube spreading mein-
bers alternately arranged in line and fitted
in the body to move in horizontal direc-
tions and project from the flat faces of the
body, shoes connected to the tube spreading
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members having concave faces to fit the sides

of the tubes to be spread, a hollow handling
device pivotally connected to the body and
a pump connected to the handling demce for
supplymg fluid under pressure to the body
of the tool to act on and force out the active

members.

12. In a tool of the character described, in
combination, a substantially rectangular flat

body pr ovided with vertical and horizon-
tally arranged cylinder bores, a piston fitted

to slide in each of the cylmder bores and pro-
vided with a packing at its inner end, means
tor preventing rotation of each plston and
Iimiting 1ts outward movement, a source of
supply “of a fluid under pl"essure, and a pipe
connection between the body of the tool and
the source of fluid supply.

13. In a tool of the character descri JecL 11
combination, a substantially rectangular flat
body provided with vertical and “horizon-
tally arranged cylinder bores, a piston fitted
to slide in each of the cyhnder bores and
provided with a packing at its inner end,

‘means for preventing rotation of each pls-

ton and limiting its outward movement, a
hollow lug at one end of the body sleeve
provided with a hollow handle rmd ﬁtted to
rotate on the hollow lug, and a source of
supply of a fluid under pressure connected
to the hollow handle.

14. In a tool of the character defscrlbed mn

903,550

combination, a substantially rectangular flat
body prowded with vertical and “horizon-
tally arranged cylinder bores, a piston fitted
to slide in each of the cyhnder bores and
having a longitudinal groove or slot, and a
omde pin seated in the body and e:{tendmo
into the groove of each piston, concave shoes

on the outer ends of the pistons, and a pump

for forcing a fluid to the body to act on the
pistons.
15. In a tool of the character descrlbed 11,

combination, a substantially rectangular flat
body, plstons fitted 1n the upper and under
sides and arranged to slide on vertical lines

with one another pistons horizontally ar-

ranged between the upper and‘lower verti-
cal plstons the alternate ones extending
from the two side faces of the body
low handling device pivotally connected to
the body, a pump for foreing a fhuid through
the handling device to the body to act on
the inner ends of the pistons, and shoes with
concave faces adapted to seat against boiler
tubes secured to the outer ends of the pis-
tons. - -

In testimony whereof, I have hereunto

subscribed my name, this 13th day of July,

1908,

J OSEPH L. DUGETT.
Witnesses: |
M. TURNER,

J. C. McIK1BBIN.
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