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6 Claims,.
1

This invention relates to portable riveting
tools and more particularly to a portable hy-
draulic riveter which is especially useful for seam
cap riveting operations.

Seam cap riveting is illustrated for example
in the United States Patent 2,085,540, issued
June 29, 1937, to Walter P. Murphy, and which
concerns a roof construction for metal freight
cars. In seam cap riveting it is essential that
the folds of metal which comprise the seam cap
assembly, must be securely clamped prior to and
during the riveting operation if a good rivet
setting is to be achieved. In the Murphy car
roof seam cap little space is afforded for clamp-
ing, and in addition thereto, brackets for the car
running hoard which are sometimes riveted with
the seam cap, further complicates the riveting
operation.

It is the object of this invention to provide a
portable hydraulic riveter which can be con-
veniently used by an operator to efficiently rivet
a seam cap such as is incorporated in a Murphy
car roof construction.

A further object is to provide a portable hy-
draulic riveter having a universal type suspen-
sion means whereby the riveter can be easily and
quickly positioned for riveting operations.

Ancther object is to provide a hydraulic riveter
having an adjustable pad for clamping the work

prior to and during the rivet setting operation. -

A feature of the invention is a toggle link ar-
rangement interposed between the pressure pad
and yoke and so arranged that the reaction of
the yoke to the pressure against the rivet set is
at first transmitted entirely to the pressure pad
. to clamp the work pieces firmly together, and
later with a decreasing component of reactive
force taken by the pad with a correspondingly
inereasing porticn taken by the dolly to head
the rivet.

Further objects of the invention are to provide
a hydraulic riveter which is compact in struc-
ture, reliable in operation, easy to manipulate
and which is extremely serviceable and has low
maintenance costs.

These and further objects and features of the
invention will become apparent when viewed in
the light of the following specification and ac-
companying drawings wherein:

Fig. 1 is a side elevation, partly in section, of
a portable hydraulic riveter, according to one
embcdiment of the invention;

. Fig. 2 is a fragmentary longitudinal section of
the slotted rear end of the ram or rivet set holder,
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showing in broken lines a part of the rocket arm
which actuates the holder;

Fig. 3 is a perspective view of the pressure pad;

Pig. 4 is a front end view of the riveter shown
in Fig. 1, as seen from the left thereof;

Fig. 5 is a cross section along the irregular line
§—5 in Fig. 1;

Fig, 6 is a bottom view, partly in section, of
the pressure pad portion of the tool shown in
Fig. 1;

Fig. 7 is a longitudinal section of a portion
of the riveter as seen along line 7—7 in Fig. 1,
looking upward;

Fig. 8 is a cross section through the depending
portion of the yoke and the rear toggle links,
as indicated by the arrows 8 in Fig. 6;

Fig. 9 is a cross section through the depend-
ing portion of the yoke, the front toggle links
and the pressure pad extensions as indicated
by the arrows § in Fig. 6;

PFig. 10 is a bottom plan view of g modified
riveter, showing the parts of the tool in their
normal or inoperative position relative to the
work which is indicated in broken lines;

Fig. 11 is a cross section as indicated by the
arrows fi in Fig. 10 showing the depending por-
tion of the yoke, the dolly, the pressure pad ex-
tensions, toggle links and pivot pins; and

Pig, 12 is a longitudinal section looking up-
ward as indicated by the arrows 12 in Fig. 11,
showing the riveter of Fig. 18 in relation to the
work (in hroken lines) at the completion of the
riveting operation.

Referring to Fig. 1, the material operated
upon by the present riveter comprises a rivet
i4 extending horizontally through the flanged
ends of two adjacent roof sheets 8 and through
a seam cap 1§ of generally inverted U shape
which snugly embraces ssid flanged ends.. The
seam cap 6 extends transversely of the roof
of the car, at a slight inclination to the hori-
zontal, and near the center of the roof it serves
as a support for the rununing board bracket 7.
The riveter of this invention is designed to press
the front and rear folds of the seam cap into
tight contact with the roof sheet flanges and
then head the rivet with a squeezing action.
The head of the rivet {4 may engage the seam
cap directly or may be separated therefrom by
a flange of bracket 17 as shown, depending upon
the location of the riveting operation. The pres-
ent invention, therefore, is designed to permit
variations in the length of the rivet and in the
total thickness of the work pieces.

A yoke {8 is arranged to house or support
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the various elements of the riveter. Yoke 18 is
preferably in the form of a steel casting which
is generally hollow, the walls of the yoke being
of such thickness as to provide minimum weight
and maximum strength, in accordance with well
recognized principles of design. The bay 13 of
the yoke {8 is arranged to provide sufficient
clearance for the work, and permit the riveter
to be moved both swivelly and longitudinally
relative to bracket 17.

Within the upper portion of the yoke 8 is an
open-ended eylinder 2i which is positionally
maintained by means of a press fii fo circum-
ferential projections 22 and 23 formed on the
inner walls of the yoke §8.. A sghoulder 24 on
the exterior of the cylinder 2 in the regicn of
the open end abuts against projection %3 to re-
strict forward movement of the eylinder 2{ within
the yoke 18. Threadably affixed to the cpen end
of the cylinder 21 is a cylinder head 2§ in which
is arranged a passageway 28, cne end of which
opens into the cylinder 21 the cther end of which
is threadegd for the reception of 2 pipe coupling
27, which is arranged tc project into an onemng
28 in the top wall of the yoke {§. Ths cynnd
head 25 is locked in position by means of two set
serews 29 which pass through opposite walls of
the yoke {8 and engage the cylinder head as
shown. The closed end of the cylinder 24 has an
opening 3§ which is threaded to receive a stree+
elbow 32 in which is screwed & grip coupling 28,
which passes through an opening 34-in the top
wall of the yoke 18, the grip coupling 33 Leing
approximately in iline with the coupling
Within the cylinder 2{ is slidably arranged a pis-
ton 35 which is secured, by means ¢f a bail con-
nection 88, to a piston rod 3% which passes
through a smooth fitting bore 38 in the cylinder
head 25.

The end of the piston rod 3% which project
from the cylinder 2§ beyond the cylinder head 2§,
is enlarged and bifurcated by means of vertical
slot 39 (Fig. 5) which receives the upper end of
a rocker arm 41 enclosed within the yoke {8, Cn
opposite sides of the slot 33 are located two ver-
tical grooves 42 which are arranged to receive
the ends of a pin &3, retained in the upper end of
the rocker arm 4. It is to be noted that the
“width of the grooves 42 is somewhat greater than
the diameter of the pin 43, and that the pin en-
gages the rear side of the groove.. The pin £3
serves to transmit return stroke movement of the
piston 38 to the rocker arm, and such a groove
and pin arrangement insures that no strain is
caused the pin 23 during power stroke movement
of the rocker arm &f{. The uppsr ead cf the
rocker arm 41 has a curved projection £4 which
abuts against the bottom of slot 35 on the pistcn
rod 37 during the power stroke thereof.

The rocker arm 4! pivets akout its central por-
tion by means of a transverse pin 45, each end of
which is maintained in needle bearings 48, which
are sutrounded by a bushing 47, the bushing be-
ing press-fitted to a bore 48 fcrzv ed in the wall
of the yoke 18. At each end of the pin 4§ is a
plate 89 which is secured by a screw &f to ths
end of the pin 85 and which restricts lateral move-
ment of the needle bearings 48, the plate Atting
within the bore £8 as shown.

The lower end of the rocker arm 4f has a
curved projection 52 (Figs. 1 and 2) which abuts
against a ram or rivet set holder &2 slidably ar-
ranged in a bushing 54 (Fig. 7) which is press-
fitted to a bore in the rear jaw of the yoke 8.
The end of the holder 53 which engages the
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rocker arm &1 is bifurcated, and two vertical
grooves 55 are arranged on opposite inner sur-
faces of the bifurcated end, to receive the ends of

L pin 58 retained in the lower end of the rocker
The pin 56 and groove 55 arrangement
serves the purpose of transmifting return stroke
nwovcn‘r‘nt from the rocker arm &1 to the holder
53, and is similar to the arrangement of pin 43
in grooves £2, 1sed pin 58

so that no strain is catv
during power stroke movement of rocker arm &1.
The axis of pivot pin 45 is closer io the axis of
ram 83 than to the axis of power piston 35 in
order to multiply the force of the piston in a well
known manner. A rivet set 57 is snugly fitted to
a bore in the holder 53, the rivet set &7 being con-
veniently removed when worn or when different
size angd style rivets are to he set, by means of
2, shoulder 58 (Fig. 1) formed on the external pe-
riphery of the rivet set and against which ean be
driven a wedge to force the rivet set 87 from the
holder &3.

On the forward jaw of the yoke 18 and op-
posite the rivet set 57, is a pressure pad arrange-
ment, which is best seen in Fig. 6. The pressure
pad arrangement comprises a pressure pad 58
(fr 2. 3) and & spring actuated toggle lever sys-

em censisting of a pair of front links §¢, a pair
\,f regr links 62, a pre-loaded fension spring €3,
and adjustment screws €4 (Figs. 6 and 9) which
pass through the links §f and are threadably as-
sociated therewith. The front links &! are con-
nected by pins §5 to the pressure pad 83 at one
end, and each has an open end slot 86 at the
other end which engages a pin 67 in cne end of
the vear links 52, the cther end of the links €2
being connected by pins §8 to ears on the yoke
{8, as shown. A dolly §9, one end of which is
snugly fitted to a hore 11 in the forward jaw of
the yoke {8 and locked therein by set screw 12,
extends from the yoke I8 along a center line co-
inciding with the center line cf the rivet set §7
in the epposite jaw of the yoke i8. The pressure
pad BY has a pair of parallel sided extensions 73
which are arranged to slidingly engage flat lateral
surfaces of the yoke jaw, and a centrally pesi-
tioned bore 74 which serves for the reception of
dolly §8. 'The pressure pad 58 is thus @ zed
for reciprocal motion to and from the rear ¥
jaw in a fixed piane. Horizontal grooves I8
the sides of the forward yoke jaw rsceive
ends of serews 84 as shown in Fig. 9, thus as
ing in holding the pressure pad and togsl
sembly in proper alinement. he sprin
passes through & recess 18 forined in the hotiom
of the yoke jaw, the spring connecting at each
end with a rear link 82 to urge the links toward
each other.

It is to be noted that the three pinsg 68, 57,
€8, used for connecting one side of the pressure
pad arrangement arve not in a straight line; the
center pin 87 being at the greatest distance from
the center of -the yoke 8. Thus when the pres-
sure pad 59 is forced rearwardly in the direc-
tion of the spring 63, each of the two rear links
£2 pivot about the ﬁx@d pins 68 and swing out,
thereby further tensioning the spring &3.  The
amount of force required to initially overcome
the resistance of the spring 83 depends upon the
distance of the center pin §7 from a line drawn
through the center of the other two ping 65 and
83. The greater this distance, the greater will
e the mechanical advantage and the less will
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‘he the force required to move the pressure pad

59 rearward. The adjustment screws 64 main-
tain the center pins §7 at the proper distance
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from the center of the yoke. to obtain the desired
initial pressure of the. pressure pad. Each ad-
justment screw §4 is provided with a leck nut
11 to maintain the setting of the adjustment
screw. It is apparent that the pressure pad ar-
rangement is sorarranged as to provide maximum
clampinrg pressure of the work prior to and at
the commencement of the riveting operations,
followed by an automatic decreasing in pressure
so that at the time the rivet upsetting begins,
most of the power of the work eylinder which
was applied to overcome the resistance of the
pressure pad, is applied to upsetting the rivet.

Affixed to the rear end of the yoke {8 by screws
78 is a cover 78 (Fig. 1), which preferably is in
the form of a casting, and which incorporates a
handle portion 8f and a switch box cavity 82.
Within the switch box cavity 82 is secured an
electrical switch 83 of the plunger type and hav-
ing single throw normally open contacts. An
electrical conduit 84, connected to the switch 83,
passes upwards through the top wall of cavity
82. A cover plate 85 encloses the switch box
cavity 82 and is positionally retained by screws
86 as shown in Fig. I. Projecting from the lower
portion of the cavity 82 is a trigger 87 having
a shoulder 88 which rests upon a circumferential
ledge 88 located in a hole extending downwardly
from the cavity £22. A spring 91 bears against
the shoulder 88 of the trigger 81 to maintain
the trigger in off or non-operative position; how-
ever, the trigger can be manually cocked so that
the shoulder will rise to ‘engage the plunger of
the switch 88 and thereby close the switch con-
tacts. A trigger guard in the form of a projection
82 is arranged on the inner surface of the handle
81 just below the trigger 87, to isolate the trigger
and impede accidental manipulation thereof.

The riveter is suspended by a bail §3 which is
connected at one end to the front of the yoke
I8 by means of a trunnion srrangement 94. The
trunnion arrangement 94 comprises a hub 85, a
sleeve 86 which surreunds the hub, and a plu-
rality of ball bearings 87 which are maintained
in a pair of complementary raceways in the hub
and sleeve respectively. The bail 83 is secured
to the slecve 96 by suitable means such as weld-
ing for example. A cap screw 98 tightly screws
the hub £ to a boss 88 located on the front end
of the yoke 8. Projecting from the trunnion
arrangement %4 and extending about the top
of the boss 89 is an arm {81 which operatively
abuts against either of two screws {82 in the
hoss 98, thus serving as a stop to limit the amount
of swivel movement of the trunnion. The bail
83 extends in a direction over the riveter and
terminates at a peint above the center of gravity
thereof. A transverse bore {83 is provided at the
free end of the bail, the bore forming an eyelet
adapted to receive the hook of a balancer or
hoist (not shown). It is thus seen that the
riveter is suspended in such manner that it may
readily be moved from one positicn to another
and may swivel to accommodate itself itself to the
different angles of the car reof.

The riveter is hydraulically operated by a
standard twe-way hydraulic power plant (not
shown). The couplings 27 and 33 are connected
by hoge means, not shown, to the power plant.
Conduit 84, which is connected at one end to the
switeh 88, connects at the other end o eleetrical
control means of the power plant, the electrical
conirol means being so arranged as to initiate
the hydraulic cycle of the power plant. When
the trigger 87 is operated to close the eleetrical

[+

10

15

20

25

30

44

45

65

70

(£

6

contacts of switch 83, the electrical control means
of the power plant respond to set into operation
a pumping eycle whereby high pressure oil is
supplied to the high pressure hose connected to
coupling 33, thereby forcing the piston 35 rear-
ward in cylinder 2§, thus commencing g rivet
setting operation. After the rivet has been
headed and a predetermined pressure is reached
within the cylinder, the power plant automati-
cally reverses its cyele (in response to the back
pressure of oil in the high pressure hose con-
nected to coupling 33) and pumps low pressure
oil through the hose connected to coupling 27
while exhausting the high pressure hose, until the
piston 35 has returned to first position, after
which the operation of the power plant auto-
matically ceases. Upon release of the trigger 871
and the reactuation thereof, the power plant re-
peats the cycle as above set forth.

In operation the riveter shown in Pigs. 1-9, is
positioned so that the rivet set 57 contacts the
head of the rivet which is lIocated in a hole in the
work piece, the other end of the rivet extending
through the work piece in the direction of the
pressure pad §§ as shown in Fig. 1. The trigger
87 is pressed initiating operation of the power
plant and resulting in pressurized oil being de-
livered to the cylinder from the hose connected
to coupling 33. The piston 35 is forced rear-
wardly in the eylinder 2! causing the rocker arm
41 to be rotated clockwise about the pin 45 there-
by tending to drive the rivet set holder 53 for-
ward, or in the dirsction of the opposite jaw of
yoke 18. However, since the holder 53 abuis
against the work piece by way of rivet set 57,
the work piece being stationary prevents forward
movement of the rivet set holder 58, with the re-
sult that the motion is transferred to the voke
18, which thersupon moves in a rearward direc-
tion in unison with the pressure pad 59 causing
the latter to engage the work piece, or the seam
cap assembly as is illustrated. Continued move-
ment of the yoke i8 causes the pressure pad 58
to tightly squeeze the work piece until the dolly
69 moves rearward relative to the pressure pad
and contacts the rivet. The operator then ob-
serves through the transverss slot 184 in the pres-
sure pad 58 whether or not the dolly 89 and rivet
4 are properly alinad, releasing the trigger 87
if necessary to prevent misoperation. If the
trigger is kept pressed, the oil pressure and me-
chanical pressure build up rapidly and the rivet
heading operation begins, but the pressure of the
pad 88 is graduaily diminished as the mechani-
cal advantage of the link toggle system increases,
in the manner as heretofore explained.

When the rivet heading is completed and the
viston 38 has travelled its maximum distance, the
pressure in the high pressure delivery hose builds
up to such a value as to automatically reverse
the operating cycle of the power piant, where-
upon the oil in the high pressure hose is released
and low pressure oil is delivered to the eylinder
21 by way of the hose connected to the coupling
21, thereby forcing the piston 25 to return to its
first position in the cylinder. In so doing, the
rocker arm 41 is moved in counter-clockwise di-
rectien thus causing the return of the rivet sst
holder §3 and the pressure pad arrangsment to
initial position so that the riveter csn be. re-
moved for positioning for subseguent riveting
operations.

Referring now to Figs. 10, 11 and 12, the modi-
fied riveter comprises a yoke 185 having a front
jaw (86 and a rear jaw i87. The rear jaw has a
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longitudinal bore {08 receiving with a press fit a
cylinder liner 109 and has a counterbore (1§ sur-
rounding an" enlarged diameter portion of the
liner. A two-diameter ram or rivet set holder
112 is slidably fitted to the liner. Any suitable
means may be provided for actuating the ram
forwardly relative to the eylinder liner on its
power stroke and for returning it, for example
a rocker arm {18 and pin . {14 connsction similar
to the arrangement. of Figs. 1 and 2. The front
end of the ram is bored to receive a detachable
rivet set 115 engageable with the head of a rivet
{16 mounted in a set of sheets {i7.

Engageable with the shank end of the rivet
{16 is the rear extremity of a dolly {8 whose
front end fits within a bore 1§98 in yoke jaw 188§,
being retained by set screw {2(. Dolly {18 has
a sliding fit in a bore 122 in the hody portion
of a pressure pad {23. The pressure pad is ar-
ranged to press the work pieces {17 tightly
against the rivet set {15 in the manner of the
pressure pad 59 shown in Fig. 3. It has an upper
pair of flanges {24 projecting forwardly from
the body portion, the inner edges of the fingers
slidably fitting the sides of a depending portion
of front jaw {086. Tt has a lower pair of fingers
125 of greater width than the upper pair, similar-
ly engaging a narrower part of the jaw nsar the
lower extremity of the latter. The jaw 188 has a
pair of ribs {26 extending between the upper and
lower fingers and fitting the latier to provide a
track which guides the pressure pad in its slid-
ing movement relative to the yoke. Extending
vertically on opposite sides of the yoke jaw {88
is a pair of pins 127 each supported by pressure
pad fingers 124 and {25 and providing a pivot
for the rear end of rear link 128. The front end
of each link {23 is pivotally connected by verti-
cal pin 129 to a front link 18f{. The front links
in turn are pivoted, by pins 32, to the front
jaw 106 on yoke {85. A tension spring {33 con-
nects the two front links and tends to pull the
intermediate pivot pins 129 toward each other at
all times.  In the normal or non-operative con-
dition of the parts the inward collapsing move-
ment of the links is limited by a screw {34 ex-
tending transversely through one of the rear links
128, the inner end of the screw abutting against
the associated rib 128 on yoke jaw #28. The links
{28 and 13f cooperate with the spring {323 and
screw [34 to provide a toggle connection hetween
the pressure pad {23 and yoke #85 operating in
a similar manner to the toggle of Fig. 5.

In operation, the entire riveting tool is moved
until the rivet set 115 engages the head of rivet
{16. The power is turned on, and the rocker
arm {43 is actuated to urge the ram {2 for-
ward and the yoke 105 rearward, Since the ram
is held against movement by the rivet {i8 and
stationary work pieces {7, the entire yoke (85
moves back carrying with it the front jaw 8§
and the dolly {18 and also during the initial
movement of the yoke, the pressure pad {23. The
latter comes ‘into contact with the sheets 17
pressing them firmly against the head of rivet
{18, which is hacked up by rivet set 115. There-
after, continued movement of the yoke 185 in a
rearward direction is accompanied by continned

e

2]
pad 123. The relative movement bhetween the
yoke and pressure pad spreads the pivot pins {28
apart, as above described in connection with Fig.
6, and gradually relieves the yoke of the opposi-
tion to movement offered by the pressure pad

and toggle assembly, while the component of
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force transmitted through the dolly increases.
Continued movement of the dolly {8 relative to
the pressure pad {23 heads the rivet until the
parts finally coms to rest as shown in Fig. 12,

It is thus apparent that the power stroke of
the riveter includes four stages: first, the unop-
posed movement, in unison of yocke jaw 18§, dolly
{18 and pressure pad 123, which stage terminates
when pressure pad contacts work sheets {17; sec-
ond, the movement of the pressure pad (substan-
tially in unison with the yoke and dolly) for a
slight distance to compress the work sheets, which
stage ends with the pressure pad coming to rest;
third, the movement of the yoke and delly rela-
tive to the pressure pad, under the decreasing
force cof opposition of the toggle alone, which
stage ends when the dolly contacts the rivet; and
fourth, the movement of the yoke and dolly
against the resistance of the rivet being headed
and also against the (further decreasing) re-
sistance of the toggle.

The set screw $34 should ve adjusted to permit
the pressure pad (23 to firmly engage the work
sheets §17 just before the dolly {18 engages the
shank end of rivet ({8, or in other words to
minimize the length of stroke in the third stage,
by making the first, or unopposed stage continue
as long as possible. If the screw is tightened too
much, that is, if it is projected too far inwardly,
it will' hold the pressure pad {23 out of contact
with the work pieces {7 until after the dolly {18
and rivet set 1{5 have started to head the rivet
and thus fail to insure a tight connection; or in
other words, it will delay the second stage and
make it overlap the fourth. If the screw is too
loose it will shorten the first stage and cause.the
pressure pad to start functioning sooner than
necessary, thereby resulting in a waste of power
and increased wear and breakage as the spring
133 is repeatedly tensioned and untensioned.

The setting of the screw (3% may be retained
for suceessive riveting operations as long as there
is no variation in the structure of the workpieces
or the distance that the shank end of the rivet
{16 projects beyond the work sheets {{1. Varia-
tions caused by the successive inclusion and omis-
sion of a running board bracket {7 (Fig. 1), may
be compensated for by the use of rivets of cor-
responding length, without requiring a resetting
of adjusting. screw. On the other hand, an in-
crease in the thickness of the sheet metal which
forms the seam cap would call for a change in
the adjustment of the screw because it would
vequire g greater initial clamping pressure to
squeeze the assembly together prior to riveting.
In that case, the set screw 134 is loosened to
permit the intermediate pins {29 to come some-
what closer together and the pressure pad 123 to
shift slightly further to the right as compared
with Fig. 10.  When the power is applied there
will be a slightly shorter stroke than usual in the
first stage resulting in a correspondingly longer
stroke in the third stage. At the time the fourth
stage begins the pressure on pad {23 will have
diminished considerably below the maximum but
will still' be effective fo hold the workpieces in
snug engagement. A slight lengbhening or short-
ening of the stroke in the first stage caused by
2 change in the setting of screw 34 results in a
very gieat change in the initial mechanical ad-~
vance of the toggle and the initial (but not the
final) pressure on the pad 123,

What is claimed is:

1. A pressure pad arrangement comprising a

pad support, a pressure pad element having a
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pair of parallel sided extensions which slidingly
engage the sides of the pad support, a pair of
rear links symmetrically disposed about said pad
support, the rear end of said links being pivotally
connected to said pad support, a pair of front
links each of which interconnects a rear link and
a parallel sided extension of said pressure pad
element, and a preloaded tension spring, each
end of which connects to a rear link to draw
said rear links together.

2. A pressure pad arrangement according to
claim 1, means to adjust the amount of preload-
" ing of said spring, said means comprising a screw
which is threadably associated with a front link
to adjustably project therefrom and abut against
the side of said support, a lock nut on the adjust-
ment screw and arranged so that it can be turned
into abutment against the side of the link.

3. A pressure pad arrangement comprising a
pad support, a pressure pad element adapted to
engage the work pieces slidably connected to the
pad support, said pressure pad element having
a through opening, said pad support adapted to
carry a dolly to extend through the through
opening of the pressure pad element, a pair of
rear links symmetrically disposed about the pad
support, and the rear ends of said links being
pivotally connected to the pad suppoit, a pair
of front links and each of which is pivotally con-
nected to a rear link and to the pressure pad ele~
ment, and a preloaded tension spring connected
between the said rear links to draw the links
together.

4, A pressure pad arrangement comprising a

pad support, a pressure pad element adapted to :

engage the work pieces slidably connected to the
pad support, said pressure pad element having a
through opening, said pad support adapted to
carry a dolly to extend through the through
opening of the pressure pad element, a pair of
rear links symmetrically disposed about the pad
support, and the rear ends of said links being
pivotally connected to the pad support, a pair of
front links and each of which is pivotally con-
nected to a rear link and to the pressure pad ele-
ment, and a preloaded tension spring connected
between the said rear links to draw the links to-
gether, said pad support having grooves in the
respective opposite sides of the same, an adjust-
ing screw connected to each of the front links
and adjustable to regulate the amount of pre-
loading of the spring, said adjusting screws en-
gaging respectively with the grooves of the pad
support.

5. A pressure pad arrangement comprising a
pad support, a pressure pad element adapted to
engage the work pieces slidably connected to the
pad support, said pressure pad element having a
through opening, said pad support adapted to
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carry a dolly to exbtend through the through
cpening of the pressure pad element, a pair of
rear links symmetrically disposed about the pad
suppeort, and the rear ends of said links being
pivotally connecied to the pad support, a pair of
front links and each of which is pivotally con-
nected to a rear link and to the pressure pad ele-
ment, and a preloaded tensicn spring connected
between the said rear links to draw the links to-
gether, said pressure pad element having a pair
of spaced parallel sided extensions lying on the
oppcsite sides of the pad support, said pad sup-
port having ribs lying respectively at the opposite
sides thereof, said parallel extensions of the pres-

5 sure pad element lying respectively on the op-

posit sides of a rib wherehy to be guided by the
same.

6. A pressure pad arrangement comprising a
pad support, a pressure pad element adapted to
engage the work pieces slidably connected to the
pad support, said pressure pad eleinent having a
through opening, said pad support adapted to
carry a doliy to extend through the through
opening of the pressure pad element, a pair of
rear links symmetrically disposed ahout the pad
support, and the rear ends of said links being
pivotally connected to the pad support, a pair of
front links and each of which is pivotally con-
nected to a rear link and to the pressure pad ele-
ment, and a preloaded tension spring connected
between the said rear links to draw the links to-
gether, said pressure pad element having a pair
of spaced parallel sided extensions lying on the
opposite sides of the pad support, said pad sup-
port having ribs lying respectively at the opposite
sides thereof, said parallel extensions of the pres-
sure pad element lying respectively on the oppo-
site sides of a rib whereby to be guided by the
same, said front lihks being pivotally connected
with the parallel sided extensions, each link lying
between the respective side extension of a pair,
and an adjusting screw adjustable in one of the
front links and engageable with a rib whereby to
predetermine the amount of loading of the ten-
sion spring.

GEORGE T. HARCOURT.
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