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This invention relates to presses and, more particular 
ly, to C-shape hydraulic presses. 
Among the several objects of the invention may be 

noted the provision of an improved press construction 
which is highly efficient, said press being capable of doing 
a given pressing job with less pressure than prior press 
constructions or, alternatively, being capable of accom 
plishing more work at a given pressure; the provision of 
an improved construction for a C-shape hydraulic press 
wherein high efficiency is achieved by utilizing the tend 
ency of such presses to "open-up' when they exert high 
pressure against substantially parallel faces of work; the 
provision of a C-shape press capable of exerting a sub 
stantially uniform force on all parts of two parallel faces 
of work during pressing operations; the provision of a 
C-shape press particularly suitable for driving connector 
plates into wood truss members so that the plates are flush 
with the truss members and all of the teeth of the plate 
are completely driven into the truss member, thereby 
avoiding a gap between one side of the plates and the 
truss members and avoiding crushing of the truss mem 
bers at the other side of the plates; and the provision of 
such a press which is lighter in weight and less expensive 
than comparable presses. Other objects and features will 
be in part apparent and in part pointed out hereinafter. 
The invention accordingly comprises the constructions 

hereinafter described, the scope of the invention being in 
dicated in the following claims. 

In the accompanying drawings, in which one of various 
possible embodiments of the invention is illustrated. 
FIG. 1 is a view, partially in elevation and partially 

in section, of a press of this invention; and 
FIG. 2 is a fragmentary elevation showing the press 

platens after they have driven teeth struck from con 
nector plates into wood truss members. 

Corresponding reference characters indicate corre 
sponding parts throughout the several views of the draw 
IlgS. 

Referring to the drawings, a press of this invention gen 
erally comprises a press body of substantially C-shape 
configuration which carries an upper platen 3 and a lower 
platen 5. Platen 3 has a flat surface 3a and platen 5 has a 
flat surface 5a. The centers of platen surfaces 3a and 5a 
are aligned along an axis designated 7. Platen 3 is moved 
toward and away from platen 5 by operation of power 
means generally designated 9 with platen 3 being moved 
along an axis 11 which is offset from the axis 7 passing 
through the centers of the platen surfaces. Preferably 
platen surfaces 3a and 5a are slightly nonparallel to each 
other as shown in FIG.1 prior to the application of a 
compressive force to the work and they are adapted to 
assume a substantially parallel relation to each other as 
shown in FIG. 2 when a sufficiently large compressive 
force is exerted on generally parallel faces of a piece of 
work by operation of power means 9. The work com 
prises nailing plates N1, N2 and abutting wood members 
W of a truss into which teeth T of the plates are to be 
driven. 
More particularly, the press body 1 comprises a base 

portion 13 and two spaced generally parallel arms 15 
and 17 projecting from opposite ends of the base. The 
body 1 may be constructed from a pair of C-shape side 
plates one of which is shown at 19, said plates being fixed 
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2 
in spaced relation by attachment to inner and outer end 
plates 21 and 23, respectively. A runner or guide 25 may 
be provided at the bottom of the press body for guiding 
the press into apparatus holding the work. Platen 5 is 
fixed to the outer end portion of arm 17 of the press body 
by welding bracing plates or gussets 27 to the plates 19 
and to the bottom of the platen. 
The power means 9 comprises an elongate hydraulic 

cylinder 3, which is welded to the outer end portion of 
arm 5 of the press body. An end plate or head 33 closes 
the upper end of the cylinder and the lower or rod end 
of the cylinder is substantially open. 

Hydraulic fluid may be introduced into the head end of 
the cylinder through a port 35 in head 33. A nipple 37 
threaded into the port is connected to a hydraulic line 39 
through which hydraulic fluid under pressure from a 
Suitable source (not shown) can be introduced into and 
removed from the cylinder. Another port 41 between the 
ends of the cylinder is in communication with the source 
of hydraulic fluid which when introduced under pressure 
into the cylinder moves the ram upwardly in the cylinder. 
The central axis of the bore of cylinder 31 is aligned with 
axis 11. The cylinder is mounted on the body in such a 
manner that the open end of the cylinder faces platen 5 
and axis 1 passes through the platens in space relation of 
the centers of the platens. That is, axis 11 is further from 
base 13 of the press body than is the axis 7. 
An elongate ram 43 has one end portion positioned 

within cylinder 31 and another end portion projecting 
from the rod or open end of the cylinder. Platen 3 is 
fixed to the projecting end of the ram and may be braced 
on the ram by suitable plates or gussets 45. Ram 43 com 
prises a tube 47 which has an outside diameter only 
slightly smaller than the inside diameter of cylinder 31. 
Tube 47 is closed to the passage of hydraulic fluid by a 
plate or head 49 extending across the tube. Head 49 is 
spaced from the upper end of tube 47 so that there is a 
small space 5 at the inner end of the ram into which 
hydraulic fluid can be forced through port 35 in the cylinder. 
A pair of annular bushings 53 on the inner end of the 

ram are positioned on opposite sides of a packing ring 
55. The bushings and rings are fixed to the ram for move 
ment therewith by a pair of Snap rings 57 seated in 
grooves on the outer surface of tube 47 adjacent bushings 
53. Packing 55 is compressed by bushings 53 and prevents 
passage of hydraulic fluid around the packing. The bush 
ings and packing slide along the inner surface of the cyl 
inder during operation of the power means. 
Two additional annular bushings 59 and a packing ring 

61 are provided at the lower or open end of cylinder 31. 
The bushings 59 and packing 61 are held in place by a 
Snap ring 63 seated in a groove in the inner surface of the 
cylinder and by a retainer ring 65 which screws into the 
lower end of the cylinder and bears against the lower bush 
ing 59 to compress packing ring 61. Ram 43 engages and 
slides within bushings 59 and packing 61 as the ram re 
ciprocates in the cylinder. Packing 61 seals this sliding 
connection between the cylinder and ram to prevent loss 
of hydraulic fluid from the cylinder. 

It will be observed that the bushing 59 is spaced a short 
distance from the fluid port 41 in the side of the cylinder. 
The annular space 67 formed between the bushings and 
packings on the cylinder and on the ram communicates 
with port 41. Lower bushing 53 and packing ring 55 form a 
piston on the upper end of ram 43 so that hydraulic fluid 
introduced into space 67 through port 4 bears against 
the lower one of the bushings 53 and against the packing 
55 to urge the ram into the cylinder to its fully retracted 
position shown in the solid line position of FIG. 1. When 
hydraulic fluid is introduced through port 35 into space 5. 
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it acts against the head 49 of the ram, against the upper 
end of tube 47, and against the upper one of the bushings 
53 and the packing 55 to urge the ram downwardly out 
of the cylinder to its extended position. As the ram has an 
outside diameter which is only slightly smaller than the 
inside diameter of the cylinder, and as the lower end of 
the ram is directly secured to the upper surface of platen 
3, a sturdy interconnection between the ram and platen 
results. Also, because the ram's outside diameter is only 
slightly smaller than the cylinder's inside diameter, very 
little fluid needs to be introduced into space 67 in order 
to raise the ram and therefore the ram may be easily 
retracted at a faster rate than that at which it is extended. 

O 

Platens 3 and 5 are preferably generally rectangular in . 
shape and the same size. The platens have heels or edges 
3b and 5b near the press throat, i.e., near the base portion 
13 of the press body. The platen surfaces 3a, 5a at edges 
3b, 5b are spaced apart a distance somewhat greater than 
the spacing between the surfaces at the opposite edges 
3c and 5c of the platen. This difference in spacing is 
somewhat exaggerated for purposes of illustration in the 
drawings. By way of example, a 25 ton capacity press may 
have the surface 5a at edge 5c about A6' to /s' higher 
than at the edge 5b. This locates the platen surfaces at 
edges 3b and 5b about /3' to 4' further apart than 
edges 3c and 5c. Thus platen surfaces 3a and 5a are non 
parallel to each other prior to the application of a com 
pressing force to the work. The body 1 and other parts 
of the press will flex to some extent under pressing forces 
in spite of the rugged construction of the press. Because 
of this and the fact that the axes 11 and 7 are offset from 
each other, the platen surfaces 3a and 5a become sub 
stantially parallel to each other as shown in FIG. 2 of 
the drawings when a sufficiently large compressive force 
is exerted on generally parallel faces of the work by op 
eration of the hydraulic apparatus. 

Operation of the hydraulic press will now be described. 
The description of the operation of the press will illus 

trate its use for driving a pair of nailing or connector 
plates N1, N2 into two pieces of wood W. during manufac 
ture of a truss. However it will be understood that a press 
of this invention can be used for substantially any press 
ing operation where the faces of the work are to be main 
tained parallel as heavy compression forces are applied. 
The connector plates conventionally have teeth T struck 
from them. The lower connector plate N2 and the wood 
truss members may be positioned on suitable truss build 
ing apparatus, such as the apparatus shown and described 
in U.S. Patents No. 3,068,484 and 3,069,684. This ap 
paratus includes a vertically movable locator tray or 
plate P on which the lower connector plate N2 rests. The 
upper connector plate is positioned above and bridges 
abutting edges of wood truss members. 
When the plates and wood members are properly lo 

cated the upper and lower surfaces of the plates are sub 
stantially parallel to each other. The press is moved to a 
position where the upper platen 3a overlies the nailing 
plate N1 and the lower platen 5 is beneath the locator 
plate P and the lower platen N2. Then hydraulic ap 
paratus associated with the press is operated so that hy 
draulic fluid under pressure is delivered through the line 
39 and port 35 into the space 51 at the top of the ram and 
cylinder and simultaneously the line communicating with 
port 41 is opened so that hydraulic fluid in annular space 
67 can be forced from the space. As the hydraulic fluid 
under pressure enters space 5; it acts against the inner Sur 
face of head 49 to start extension of the ram and then 
after the end of the tube 47 moves away from head 33 the 
fluid also simultaneously acts against the end of the tube 
47 and the upper bushing 53 and packing 55. This extends 
the ram 43 and moves platen 3 downwardly toward platen 
5 to press the connector plates until the teeth are com 
pletely driven into the wood truss members and the plates 
are flush with the truss members. During this operation the 
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4. 
faces change from their nonparallel relation when un 
loaded to a generally parallel relation when loaded. 

Briefly, the theory of operation of a press of the inven 
tion is that the displacement of the axes 7, 11 causes a 
controlled flexing of the platens which substantially coun 
terbalances the normal opening of a C-shape press at its 
mouth as it is loaded. 
There are principally two structural features of the 

press which cause the facing surfaces of the platens to be 
come parallel when heavily loaded, i.e., (1) the ram axis 
Eg is offset away from the throat of the press relative to 
the axis 7 through the centers of the platen surfaces, and 
(2) the platen surfaces are preferably initially nonparallel, 
the greatest separation being at the heel of the platens in 
the throat of the press. (A discussion of operation when 
the platens are initially parallel will be discussed later.) 
To fully understand operation of the press there are two 
other features inherent in a C-shape press which must also 
be considered, i.e., (1) that a C-shape press tends to open 
up at the mouth of the press (edges 3c, 5c of the platens) 
as the press is loaded and (2) that even though the platens 
are rigidly mounted some flexing or springing of the 
platens may occur relative to their mountings. The press 
as a whole tends to flex about a pivot point located in the 
base portion 13 of the frame and the platens tend to flex 
about the axis of the ram. In ordinary presses the ram 
axis and the centers of the platens are aligned with each 
other and with the center of the work piece to avoid any 
flexing of the platens (separate from the opening of the 
press), but when the platen and ram axes are offset and 
the press load is offset from the ram axis, then the various 
load forces acting on the platens, when averaged, deter 
mine a central point spaced from the ram axis from which 
these forces appear to act on the work. This location of 
this point determines which direction the platens flex. The 
distance between this point and the ram axis constitutes a 
moment arm, and the length of the moment arm multi 
plied by the force applied at this point determines the 
force tending to flex or spring the platens. The manner in 
which these principles affect operation of the press of the 
invention will now be described. 

It will be assumed initially that the work piece has 
parallel surfaces substantially the same size and shape as 
the platen surfaces 3a, 5a so that the force exerted by the 
ram is equally distributed substantially throughout the en 
tire surface of each platen. Because the axes 7 and 11 are 
offset and axis 7 is nearer the heel edges 3b, 5b of the 
platen, the length of the moment arm between ram axis 
1 and the heel edges 3b, 5b is greater than the length of 
the moment arm between the ram axis and platen edges 
3c, 5c at the mouth of the platen. For this particular sit 
luation, the various forces acting on the platens about these 
moment arms are centralized at a point at the center of 
the platens, that is on the axis 7. Thus for this situation 
the total forces tending to flex or spring the platens can 
be determined by multiplying the total force acting on the 
platens by the length of the moment arm (the distance 
between axes 7 and ii). Since axis 7 is nearer heels 3b, 
5b these forces tend to open the platens at the heels. 
At this point it may be noted that this opening of the 

platens at the heels is also facilitated by the press construc 
tion. Features which encourage this opening or flexing in 
clude the heel portion of platen 3 being cantilevered more 
than its mouth portion relative to cylinder 31, and the fact 
that the gusset 45 bracing the platen's heel edge 3b is in 
clined at a more acute angle (relative to the horizontal) 
than that of the gusset 45 bracing the platen's mouth edge 
3c. Also, the platens are somewhat thinner at the heel 
edges than at the mouth edges. 
As the pressure exerted by the ram increases, the edges 

3c, Sc of the platen at the mouth of the press tend to open 
relative to the heel edges due to the normal deflection of 
the press about the yoke or center portion 13 of the press 
body. This opening of the mouth of the press tends to 
counterbalance the effect of the offset axes, which as noted 

press tends to open up at its mouth so that the platen sur- 75 above, tends to move the platens apart at the heels as ram 
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pressures increase. Thus these compensating effects oper 
ate to substantially maintain the platens in their initial 
(unloaded) relation as the ram pressures increase and the 
platens move together. However, the amount the platens 
will flex in their mounting is limited so that at very high 
press loads the amount the press opens at its mouth (due 
to flexing of the press body) usually exceeds the compen 
sating flexing or springing of the platens in the opposite 
direction. Therefore, where there will be operation at very 
high ram pressures the platen surfaces 3a, 5a are prefer 
ably made initially nonparallel to each other with the Sur 
faces being closer together at the mouth of the press as 
shown in the drawings. Therefore the platens will continue 
to remain substantially parallel from low ran pressures 
up through the maximum load. 
The foregoing description has been based on the as 

sumption that the work piece is substantially the same 
size and shape as the platens. When the work pieces are 
substantially smaller than the platen surfaces, then they 
are preferably centered in the press near the ram axis 11 
since, for small nailing plates, the teeth become fully 
driven in the truss members at lower pressures and the 
canted platen surfaces become generally parallel at lower 
pressures when the work is displaced away from axis 7 
toward the mouth of the press. 

In prior press constructions in which the facing platen 
surfaces are parallel prior to being loaded and become 
nonparallel when loaded, the teeth at the inner or right 
side of the nailing plates are frequently fully driven into 
the wood members whereas the teeth at the left edges 
or sides of the plates are less than fully driven into the 
truss members or, if the teeth at the left side of the plates 
are fully driven into the wood, then the wood is crushed 
beneath the right side of the plates and the teeth tend to 
withdraw from the crushed part of the wood. In either 
case the strength of the joint being formed is reduced. 
When using prior art presses the teeth at the left edge or 
open side of the press can be fully driven only by exerting 
unusually large compressive forces on the plates. For this 
reason the capacity of presses previously used for building 
trusses are frequently very high. With the press of the 
invention, on the other hand, the plates become flush with 
the truss member surfaces at lower press pressures due 
to the platens being substantially parallel at the pressures 
required to completely drive the teeth into the truss mem 
bers. 
The press of the invention can be of lower capacity than 

that required using presses of prior art constructions or, 
as an alternative, it can accomplish more work at its 
rated capacity. For example, experimental data shows 
that approximately 35% tons of pressure was required to 
drive a particular connector plate into wood truss mem 
bers using a conventional press having platen surfaces 
which are parallel prior to being loaded and whose cen 
ters are in line with the axis of the press cylinder. Using a 
press of this invention the same connector plate can be 
fully and completely driven into the same type and size 
of wood truss members using only about 26 tons of pres 
sure. In this example the press of the invention accom 
plished about 40% more work. It has also been found that 
the press weight for a given capacity press can be de 
creased by about 25% or the equivalent capacity of the 
press can be increased about 60%. Thus it will be seen 
that the press construction of this invention is highly effi 
cient, permits a smaller press to accomplish a given work 
load, and reduces the weight of the press which in turn 
will reduce the cost of manufacturing the press. At the 
same time, improved pressing results are achieved in many 
applications, such as in driving connector plates where 
unequal forces on opposite edges of a plate will cause 
collapsing of the teeth. Moreover, the teeth are driven 
completely into the wood throughout the length and 
breadth of the plate, thus producing a better splice. 
The press construction of the invention is useful not 

only for overhead suspension type presses of the type ill 

O 

5 

20 

6 
lustrated but also for floor mounted presses. The press 
structure may be used in pneumatic as well as hydraulic 
presses. 

In view of the above, it will be seen that the several 
objects of the invention are achieved and other advan 
tageous results attained. 
As various changes could be made in the above con 

structions without departing from the scope of the inven 
tion, it is intended that all matter contained in the above 
description or shown in the accompanying drawings shall 
be interpreted as illustrative and not in a limiting sense. 
What is claimed is: 
1. A press comprising a press body of generally C 

shape having a base and two arms projecting from the 
ends of the base, first and second platens carried by the 
press body, each of the platens having a flat surface, 
power means for moving the second platen surface toward 
and away from the first platen surface on an axis offset 
away from the base of the press body from the centers 
of the platen surfaces whereby a compressing force can 
be applied to and removed from work between the platens, 
said platen surfaces being substantially parallel when a 
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compressive force is exerted on generally parallel faces 
of the work by operation of the power means. 

2. A press as set forth in claim 1 wherein the platen 
surfaces are nonparallel to each other prior to the appli 
cation of a compressing force to work by operation of 
the power means and the platen surfaces become substan 
tially parallel when a sufficiently large compressive force 
is being exerted on the work. 

3. A press as set forth in claim 2 wherein the platens 
are between the arms and adjacent the base, the edges of 
the platen surfaces nearest the base being further apart 
than the opposite edges of the platen surfaces prior to 
the application of a compressing force to the work. 

4. A hydraulic press comprising a press body of gen 
erally C-shape, said body being closed at one side, a first 
platen carried by the press body, a hydraulic cylinder 
open at one end, the cylinder being mounted on the body 
with its open end facing the first platen so that an exten 
sion of the central axis of its bore passes through the first 
platen, an elongate ram having an inner end positioned 
within the cylinder and an outer end projecting from the 
open end of the cylinder toward the first platen, means 
on the inner end of the ram slidably and sealingly engag 
ing the inner surface of the cylinder and forming a pis 
ton, ports through the side and the other end of the cyl 
inder for introducing hydraulic fluid into and removing 
it from the cylinder whereby the ram can be moved axial 
ly of the cylinder toward and away from the first platen 
under control of hydraulic fluid introduced into the cylin 
der through the ports, a second platen attached to the 
outer end of the ram for movement with the ram toward 
and away from the first platen to apply and remove a 
compressing force from work between the platens, each 
of the platens having a flat surface facing the other platen, 
the center of one platen surface being aligned with the 
center of the other platen surface when the second platen 
is moved toward the first platen, the central axis of the 
cylinder being offset away from the closed side of the 
body from the centers of the platen surfaces, the platen 
surfaces being nonparallel to each other prior to the ap 
plication of a compressing force to the work by operation 
of the press, said platen surfaces being adapted to as 
sume a substantially parallel relation when a sufficiently 
large compressive force is exerted on generally parallel 
faces of the work by operation of the press. 

5. A hydraulic press as set forth in claim 4 wherein 
the press body has two spaced arms projecting from op 
posite ends of a base, the base being at the closed side 
of the press body, and the cylinder and first platen are 
carried by the frame arms at the open side of the body. 

6. A hydraulic press as set forth in claim 5 wherein the 
edges of the surfaces of the first and second platens near 
est the base of the body are further apart than the oppo 
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site edges of the platens prior to the application of a 
compressing force to work by operation of the press. 

7. A hydraulic press as set forth in claim 4 wherein the 
ram comprises a tube closed to the passage of hydraulic 
fluid, the outside diameter of the tube being only slightly 
smaller than the inside diameter of the cylinder, and the 
means forming a piston comprises annular bushings and 
a packing mounted on the outer Surface of the inner end 
portion of the ram for sliding and sealing engagement 
with the inner surface of the cylinder. 

8. A hydraulic press as set forth in claim 7 further com 
prising bushings and a packing mounted on the inner sur 
face of the cylinder adjacent its open end slideably and 
sealingly engaging the ram outer Surface, said packings 
and said bushings on both the cylinder and the ram being 
substantially the same diameter. 

9. A hydraulic press as set forth in claim 4 wherein 
the platen surfaces are nonparallel to each other prior to 

3. 
the application of a compressing force to the work by 
operation of the press, said platen surfaces being adapted 
to assume a substantially parallel relation when a suffi 
ciently large compressive force is exerted on generally 

5 parallel faces of the work by operation of the press. 
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