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- My invention relates to metal working ap-
paratus for magnetically holding work mate-
rial such as boiler shells and tank-car tanks,
for example, in proper position while parts
thereof are being secured togethér by rivet-
ing, welding or the like, or it is otherwise
acted upon, as by a punching machine.
~The invention is 1llustrated in its applica-
tion to the operation of riveting the seam of a
boiler shell. - In the operation of riveting such
a shell, it is first assembled in cylindrical
form, a few pins being driven into some of the
- rivet holes to hold the parts of the shell to-

. gether temporarily. The shell istthen picked.

15 up by acrane so that the seams will be vertical
and horizontal. The shell is lowered with a
line of rivet holes for a seam between the jaws
of a riveting machine. Rivets are inserted in

- the rivet holes and set by the riveting ma-

“20 chine, the shell being lowered step by step as
the riveting proceeds from hole to hole. The
shell will be turned horizontally step by step
in case 4 horizontal seam is being riveted.
Ideally, the rivets should stand, during the
riveting operation, radially with respect to
‘the shell and the movable riveting tool should
travel in line with the rivet, which should be
in a plane normal to the longitudinal axis of
the shell. Lo e o ;

2. When a rivet has been put in place prepara-
~ tory to riveting and the head of thé rivet is

“brought into its seat in the stationary head or
anvil of the riveting machine, the rivet be-
comes.a pivot on which the shell may swing

35 horizontally so that the rivet will stand in

line with the center line of the shell or normal

with the surface of the shell at ‘the point
where the rivetis. Usually two men standing
at opposite sides of the riveting machine ap-

pose.of moving the shell laterally until a ver-
tical plane including the axial center of the
shell shall be brought as nearly as possible to
such a position that the movable tool or ham-
mer of the riveting machine will reciprocate
in that plane. The men often fail to satis-
factorily position the shell, so that some of
the rivets are improperly set. Such rivets

may cause leaks and must be chipped out and
50 yeplaced.” = ‘ L

ply their shoulders to the shell for the pur-

It is one of the objects of this invention to
provide electromagnetic means for ‘holding
the shell or other work material in" proper
position for perfect riveting or other opera-
tion. ‘

My invention contemplates the use of mag-
netizing means comprising one or more mag-
nets within or without the shell or work piece,
the magnetizing means being located so that
the resultant pull or pulls will center or ad-
just the shell or work piece in any desired po-
sition with respect to the operating device.
If the shell or equivalent is not made of mag-
netizable material, a magnetizable piece may
be clamped or otherwise connected to the shell
or other work piece, adjacent to each magnet-
izing means; so that the shell or work piece
will be adjusted the same as if it were en-
tirely of magnetizable material.

Referring to the accompanying drawing,
Fig. 1isa plan view of an apparatus embody-
ing my invention, the sling being omitted, and
Fig. 2, a side elevation thereof, Fig. 8is a
plan view showing a modification in which
two magnets are employed within the shell,
and also showing how the invention is adapt-
ed to work on non-magnetizable work pieces.
Fig. 4 is a fragmentary plan view showing
how the invention shown in I igs. 1 and 2 may
be adapted for use with non-magnetizable
work pieces. .

On the drawing 1 is a standard supporting
the stationary cupped jaw or anvil 2 of g
riveting machine and 3 is a standard for sup-
porting the movable tool 4 which engages the
outer ends of the rivets in the usual manner.

5 is a boiler shell composed of magnetizable
material and suspended in a vertical position
by means of the sling comprising the chains 6
connected to the upper end of the shell and
the ring 7, which is for conmection to the
hoisting hook of a crane, not shown. The
shell is lowered over the standard 1 with the
wall of the shell between the jaw 2 and the
tool 4. The rivets are inserted in the rivet
holes and set in the usual manner. The appa-
ratus so far as described above is old and well
known, .

8 is a circular electromagnet supported by
the column 9 so that the horizontal or axial
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2 ;

center of the magnet, the jaws 2, and the di-
rection of reciprocation of the hammer to

tool 4 are in a strajght horizontal line.  The-

column is adjustable horizontally in the base
10 by means of the screw 11 or other appro-
priate device. Themagnet has its active faces
arranged in a vertical plane outside the ghell,
the said plane being normal to a line joining
the axial center of the magnet and the jaw 2
and line of travel of the tool 4. The column 9
supports two horizontal arms 12 which ex-
tend beyond the active face 18 of the magnet
at such a distance that the rollers 14 on the
free ends of the arms engage the shell and
prevent the magnet when energized from
drawing it into contact with said face. - -~

~ Experiments have shown that if the shell
swings laterally on the head 15 of a rivet 16
to such a position as that shown in the dotted
surved line 17, the shell will, when the mag-
net is energized, be swung substantially to
the position shown in full lines, that is, so
that the center of the magnet, the axial center
of the shell and the jaw 2 will be substan-
tially in a straight line, or so nearly thereto

10
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as not to cause defective riveting. The mag-

net.will pull the shell so that the metal there-
of next to it will be substantially symmetri-
cally disposed on both sides of a vertical plane
which includes the center of the magnet and
line of travel of the tool 4. L :

Tt is not essential that the magnet shall
hold the shell with its diameter exactly in
line with the center of the magnet. In sev-
eral instances the diameter of the shell has
been held displaced as much as two inches
from the center of the magnet without caus-
ing defective riveting. My invention there-
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fore comprehends the holding of-theshell or

other work in such a position that satisfac-
tory riveting can be effected, even if the shell
or other work is held displaced from the cen-
ter of the magnet considerably more than two
inches. S N :
Means such as the arms 12 and rollers 14
for contact with the shell may be omitted, but
these or equivalent contact means are advis-
able because, if they are omitted, the shell
may engage the face of the magnet which
‘will prevent the shell from swinging as close
as may be desired to the ideal position de-
scribed.  The rollers 14 are preferably of the
castor type so that they will permit vertical,
as well as rotating, moveiments of the shell
with as little friction as possible. )
The magnet not only centers the shell as
described, but it pulls it tightly against the
head of the rivet in the cup of the jaw 2. -
18 and 19 are current supply lines for the
_magnet and 20 is a _switch in the line 18-by
which current may be admitted to the wind-
ings.of the magnet or cut off therefrom.
In Fig. 3, I show a shell 5* assumed to be
of non-magnetizable material, and two mag-
65 nets 8* and 8° within the shell. These mag-

40,
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‘able material.- :
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nets are shown attached to arms 21 attached -

to the standard 1. I show pieces 22 of mag-
netizable material held or supported in any
suitable manner on the outer face of the shell
5* opposite the magnets, though the pieces 22
might be at the inner face of the shell. When

70

the magnets. are energized, the flux between - -
them and the pieces 22 will adjust the shell -

as if the entire shell were made of magnetiz-

Fig. 4 shows a magnetizable pieceFQ‘Qa* ar-

75

ranged within the shell 5> which is assumed

to be of nonmagnetizable material.  Here
also the magnetic flux acting on the piece 22°
will adjust the shell the same as in Fig. 1.
Idam: - . PR
1. In an apparatus for fastening together

‘two members of a substantially symmetrical-

ly shaped piece, a device having a portion act-

ing as a pivot on which said piece may swing,

an electro-magnet for swinging said piece
into a position of symmetry substantially
with respect to said pivot.- o L
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" 9. In an apparatus for Working on cylin- -

ders, a reciprocating tool arranged to work
on the cylinder at one side of the axial center
thereof, a centering means having a seat for

20

the side of the cylinder opposite the said cen- -

ter from the said tool, the seat when engaged
by the cylinder positioning the cylinder so

95

that the surface thereof at a point where it

is engaged by the tool is substantially at-
right angles to the line of travel of the tool,
and an electremagnet positioned to move the
cylinder into the seat and hold it therein.

3. In an apparatus for working on cylin--
ders, a reciprocating tool arranged.-to work
on the sheet at one side of the axial center

thereof, a seat at the opposite side of the said

axial center to receive the convex side of the
cylinder, the seat being shaped to accommo-
date a convex portion of the cylinder and hav-
ing its effective center in line with the direc-
tion of travel of the tool, and an electromag-
net at the convex side of the seat to attract
the cylinder and hold it in the seat.
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4. In a machine for riveting a cylinder for

a boiler, tank, or the like, wherein the cylin--
der is supported with its axial center substan-
tially vertical, an anvil cooperating with a
reciprocating tool for heading a rivet extend-
ing through- the cylinder wall, and electro-

magnetic means for automatically swinging

115

the cylinder on the anvil as a pivot so that the

cylinder wall at the pivot 1s>substantially
normal to the direction of travel of the tool.
5. In a machine for riveting a cylinder for.
a boiler, tank or the like, wherein the cylinder.
is supported with its axial center substan-
tially vertical, an anvil for supporting one
end of a rivet extending through the cylin--
der wall, a reciprocating tool for heading.
the rivet, and electromagnetic means for auto-
matically swinging the cylinder on the anvil
as a pivot so that the cylinder wall at. the
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“pivot is substantially normal to the direction

“ 10

“of travel of the tool.

6. In a machine for riveting a cylinder for

~a boiler, tank or the like, wherein the cylin-

der is supported with its axial center substan-
tially vertical, an anvil for supporting one
end of a rivet extending through the cylinder
wall, a reciprocating tool for heading the
rivet, and an electromagnet arranged to at-
tract without engaging that part of the cyl-
inder which is opposite the portion thereof
containing the rivet and swing the cylinder
on the anvil as a pivot, the magnet being dis-

~posed to produce substantially equal aftrac-
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tion at opposite sides of a vertical plane which
includes the line of travel of the tool.

7. In a machine for riveting a cylinder for
a boiler, tank or the like, wherein the cylin-
der is supported with its axial center sub-
stantially vertical, an anvil for supporting
one end of a rivet extending through the cyl-
inder wall, a reciprocating tool for heading
the rivet, and an electromagnet having a ver-
tical active face external of the cylinder at a
point thereof opposite the anvil, for moving
the cylinder about the anvil as a pivot.

8. In a machine for riveting a cylinder for

~ & boiler, tank or the like, wherein the cylin-
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der is supported with its axial center sub-
stantially vertical, an anvil for supporting
one end of a rivet extending through the cyl-
inder wall, a reciprocating tool for heading
the rivet, electromagnetic means for auto-
matically swinging the cylinder on the anvil
as a pivot so that the cylinder wall at the

. pivot is substantially normal to the direction

40

of travel of the tool, and means preventing
the cylinder from contacting with the said
means. s o

9. In a machine for riveting a cylinder for
a boiler, tank or the like, wherein the cylin-
der is supported with its axial center substan-

- tlally vertical, an anvil for supporting one
- end of a rivet extending through the cylinder

45

wall, a reciprocating tool for heading the

- rivet, electromagnetic means for automatical-
“ly swinging the cylinder on the anvil as a

50
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pivot so that the cylinder wall at the pivot is
moved to be substantially normal to the di-
rection of travel of the tool, and means pre-

venting -the cylinder from contacting with

the said means, the said preventing means
comprising arms -projecting beyond the
magnet, .

10. In a machine for riveting a cyiih-der
for a boiler, tank or the like, wherein the cyl-

inder is supported with its axial center sub-

- stantially vertical, an anvil for supporting

60

one end of a rivet extending through the
cylinder wall, a reciprocating tool for head-
ing- the rivet, an electromagnet having a

-round vertical active face external of the

65

cylinder at a point thereof opposite the an-
vil, the center of the magnet being substan-
tiaily in line with the line of travel of the

3

tool, and means preventing the cylinder from
contacting with the electromagnet.

11. In an apparatus for working on cylin-
ders, a reciprocating tool arranged to work
on a cylinder and a centering device includ-
ing an electro-magnet and a seat shaped to ac-
commodate the cylinder and having its effec-
tive center in line with the travel of the tool,
the electro-magnet being at the convex side of
the seat and out of contact with the cylinder
whereby the cylinder may freely move inde-
pendently thereof and be centered on the seat
by the electro-magnet.

In testimony whereof, I hereunto affix my

signature.
-FRED L. JONES.
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