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[571 ABSTRACT

A unitary tension attachment for converting the com-
pression force of a body shop compression ram o 2

tension force. The attachment has two loops in planes

trensverse to each other and extending along the axis
of the tension force. Each loop has two chains spaced
on opposite sides of said axis with one end of the
chain fixed to an equalizer bar and the other end of

the chain fixed to a crosshead. Crosshead ends of the

loops are linked together and the compression ram is
arranged to exert a compression force pushing the
crossheads apart and thereby pulling the equalizer
pars together. The equalizer bars each have a hook for
connection to the device to be tensioned.

1 Claim, 5 Drawing Figures
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N ATTACHMENT FOR PORTO POWER
»60y shops a species of hydraulic ram plus a pump
her source of pressure known as a porto power is
" siised for pushing things apart. This invention converis
~ the ram from pushing to pulling without loss of force

and without compiicated installation.

In the drawing,

FIG. 1 is a plan view, partly in longitudinal section,
of a porto power equipped with a preferred form of at-
tachment;

FIG. 2 is an elevation looking in the direction of
arrow A of the left element of the attachment;

FIG. 3 is a top plan of the right element of the attach-
ment;

FIG. 4 is a section on line 4—4 of FIG. 1;

FIG. § is a section on line 5—5 of FIG. I; and

FIG. 6 is an operational diagram.

A porto power as available from several manufactur-
ers has a hydraulic ram 1 closed at end 2 and a piston
3 movable out of cylinder end 4 by hydraulic pressure
between end S of the piston and the closed end of the
cylinder. The hydraulic pressure is derived from any
source such as a portable hand pump 6 operated by
lever 7. Each stroke of the lever adds an increment of
liquid which is fed to the cylinder by line 8 and quick
disconnect fitting 10. Other sources of hydraulic pres-
sure may be used. The peorto power may be used as il-
lustrated for pushing things apart, the thrust being ex-
erted by direct contact with the closed end of the cylin-
der and with the outer end 11 of the piston. Adapters
of various lengths may be connected to the piston or
cylinder or both to extend the pushing range. The sock-
ets 13, 14 receive complementary locating pins on the
adapters. Other units use screw threads for connecting
the adapters to the piston and cylinder. In use, the ram
is arranged in thrust relation between the parts to be
pushed zpart and hydraulic pressure is built up by re-
ciprocating the lever 7 until the parts have been moved
the desirzd distance after which the pressure is relieved
by valve 12.

Porto power units are available in sizes exerting
thrust up to 10 tons. Almost every body shop has at
least one unit.

While many body shop problems are solved by push-
ing, there are many problems which are better solved
by pulling. This invention is a simple attachment which
converts 2 porto power from pushing to pulling.

The attachment in its preferred form comprises two
identical elements separately shown in FIGS. 2 and 3.
The left, or FIG. 2 element indicated by numerals fol-
lowed by the letter a. has a crosshead 15a with a pin
164 receivable in socket 13 or 14 and with thrust sur-
faces 17a engageable with end 2 of the cylinder or with
end 11 of the piston. The outer ends of a crosshead are
connected 1o one end of a pair of chains 18a and the
other ends of the chains are connected to an eqaulizer
bar 19a. At the center of the eqaulizer bar is a tension
connection such as clevis 20q and hook 21a. In use, the
hook 21a would be suitably connected to one part to
receive a pulling force by any suitable means such as a
chain clamp, etc. The hook 21a might be omitted and
the tension connection made directly to the equalizer
bar 192 or to the ends of chains 18a.

- For use with porto power rams having threaded con-

nections to perform the functions of the pin and socket

connections adaptars may be made with one side of the
adapter screw threaded to fit the ram and the opposite
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side of the adapter provided with a socket to receive
the pins 16a, 165.

Welded connections 224 are shown between the
chains 18a and crosshead 15a. These connections per-
mit equalizing the effective length of the chains.

The right hand element shown in FIG. 3 has corre-
sponding parts identified by the same reference numer-
als followed by the letter 4.

When assembled as in FIG. 1, the FIG. 3 element is
in the plane of the paper and the FIG. 2 element is in
a piane transverse to the plane of the paper. The FIG.
2 and FIG. 3 elements are closed loops linked together
with adjacent ends of the loops in compression thrust
relation to the ram and with the remote ends of the
loops in tension relation to the parts to be pulied apart.
The porto power pushes the adjacent ends of the loops
(crossheads 15a, 15b) apart and thereby pulis remote
ends of the loops (equalizer bars 19, 195) together.
This operation is diagrammatically shown in FIG. 6
where loops 24, 25 are linked together with a ram 26
between adjacent ends 27, 28 of the loops. When the
ram is pressurized, the adjacent ends 27, 28 of the
loops are pushed apart and remote ends 29, 30 of the
loops are pulled together.

As a convenience for preventing tangling of the
chains and for centralizing the chains and keeping the
pins 16a 16b in the sockets 13, 14 under load, the
crosshead 15aq is provided with guide loops 23q for the
chains 185 and the crosshead 15b is provided with
guide loops 23b for the chains 18a. These guides may
consist of strips of steel bent in an arch with the ends
welded to the crossheads. The length of the chains 18a,
18 is slightly more than the extended length of the
ram, namely, the overail length of the cylinder 1 plus
the stroke of the piston 3.

The installation of the attachment is easily made.
With the ram in the retracted position, the chains 18a,
18b are flexible and easily spread apart enough to per-
mit insertion of the ram between the crossheads 15a,
15b with the pins 16a, 165 received in sockets 13, 14
and with the crossheads in compression thrust relation
to the end 2 of the cylinder and end 11 of the piston.
The desired tension connections are made to the hooks
21a, 21b and the slack is taken up manually. The ram
is then pressurized by successive strokes of the pump
handle 7 producing a controlled increase in tension
which is stopped when the parts connected to the
hooks have been pulled together the desired distance.
There is no loss of force. The compression force of the
ram equals the tension force exerted by the hooks.

What is claimed is:

1. A unitary attachment for a porto power ram hav-
ing spaced compression thrust exerting surfaces mov-
able apart along an axis by hydraulic pressure and mov-
able toward each other when the hydraulic pressure is
relieved, first and second substantially identical closed
loops extending along said axis with adjacent ends of
the loops linked together to sustain axial tension, the
plane of the first loop being transverse to the plane of
the second loop, each loop having a pair of axially ex-
tending link chains spaced on opposite sides of said axis
and having one end fixed 1o a crosshead in the plane of
the loop and the other end fixed to an equalizer bar in
the plane of the loop, the adjacent ends of the loops
being the crossheads and the remote ends of the ends
of the loops being the equalizer bars, said crossheads
being in compression thrust relation to said thrust sur-
faces so that when said crossheads are pushed apart the
equalizer bars are pulled together, and a hook at the
center of each equalizer bar for making connections to
parts to be tensioned.
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