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12 Claims.

This invention relates to an improved method

and to improved apparatus for constructing
building elements such as prefabricated wall sec-
tions or panels, and particularly to an improved
method and improved anpparatus for securing

together the various components of such sections.

A great deal of attention is being directed at
present to the provision of prefabricated bulld-
ings particularly for homes and the smaller in-
dustrial and storage buildings.
small and medium size prefabricated homes is of
major importance in view of the current national
housing shortage as such homes can be assem-
bled on 1eeetien, in a very short time by a smali
amount of skilled labor and at a cost substantially
below the cost of conventional, on 1oca,t10n con-
struction., -

In order to maintain the costs at e minimum
and obftain maximum production, methods are
being devised for using standardized materials

for all the necessary sections and for manufac-

turing the sections and assembling them into

completed buildings with a minimum amount of
hand labor. |

In my previous application Serial Number

- 648,149, filed February 16, 1946, now Patent
Number 2,487,019, for Panel Fgbrication I have
disclosed an improved method and improved ap--

paratus for securing the side or cover components

- to frames to provide complete building sections.

The present invention deals particularly with
the construction of the frames although it may be
used to advantage for other purposes such, for

example, a8 securing the side covers to the fre,mes'

in those cases Where it is des1red to nail the cov-
ers in place,

It is therefore an object of the present in-
vention to provide an improved method and im-

proved apparatus for assembling and securing
together the members constituting the frames of

prefabricated building wall panels.

A Turther object resides in the provision of

improved frame assembling apparatus including

an assembly jig for the frame members and

power operated nailing means for securing the

frame members together in essembled relation-

ship.

A still further object resides in the provision
of an improved automatic nailing machine ar-
ranged to simultaneously drive nails at a plu-

rality of different locations and having features

of adjustment whereby it may be adapted to
changes in the position of the nailing locations.

Further objects and advantages of the inven-
tion will be apparent from the following descrip-
tion taken in conjunction with the accompenymg
drawings, wherein:

I'ig. 1 is a side elevational view of an assembly
apparatus illustrative of the invention:

The building of

10

15

20

25

30

(CL. 1—1)

2

Fig. 2 is a bottom plan view of the upper mem-
ber of the apparatus illustrated in Fig. 1:

Fig, 3, an elevational view of a nail driving unit
constltutmg a component of the assembly unit
shown in Fig. 1;

Fig. 4, a longitudinal sectlonal view of the
nalling unit shown in Fig. 3, taken on the line
i-—4§ of Fig. 3:

Fig. 5, a detailed view of a fragmentary por-

tion of the apparatus showing the manner of

attaching the nailing units to the member on
which these units are supported: |

rig. 6, a perspective view of a stack of mutually
attached nails as used in the nail feeding maga-
zine of the apparatus;

Pig, 7, a sectional view of the nail feeding mag-
azine showing a stack of attached nails in place
therein;

Pig. 8, a view similar te Fig., 7, showmg the
magazine after a portion of the nells in g stack
have been used;

Fig. 9, a top plan view of a mochned form Of
na,llmg apparatus;

Fig. 10, a view partly in section Sllet&Iltlalhﬂ
on. the line {0—10 of Fig. 9;

g, 11, g perspective view of one form of
positioning element used to hold strucvural ele-
ments in proper position during assembly;

Fig. 12, a perspective view of a guide element
for the nailing apparatus;

g, 13, a side elevational view of a further
modified form of assembling apparatus;

‘Pig. 14, an elevational view of a modified form
of hydraulic nail driving unit:

Fig. 1b, a longitudinal sectional view of the

- modified unit shown in Fig. 14;: and

40

Fig. 16, a transverse sectmn&l v1ew on the line
i6—16 of Fig. 15.

With continued reference to the drawings and
particularly to Figs. 1 and 2, the assembly ap-
paraius comprises a movable table or platform,

- generally indicated at 195, supported on wheels

45

50

- are shown in Fig. 1 and indicated at 28, 2|

HD

60

or rollers 6. 'This table may conveniently com-
prise a top frame {7 of grid form firmly secured
to-the under surface of a flat plate {8 having
an areg greater than the platform grea of a struc-
tural frame (9 the elements of which are ar-
ranged on the upper surface of the plate {8 for
assembly into a completed frame or similar de-
vice. The grid frame (T may be supported on
a plurality of vertical columns, three of which

, andg
22 and these columns may be braced at their

“lower ends by suitable longitudinal frame mem-

bers as indicated at 23. The rollers or wheels
16 are journalled at or adjacent to the lower
ends of the respective vertical columns and are
preferably guided by a suitable track 24 so that
the table with frame members to be assembled
located thereon may be brought to a definite pre-
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determined position relative to g suspended nall-
ing apparatus, generally indicated at 29.

The nailing apparatus comprises a flat plate
26, preferably of steel or other hard metal, to
the upper surface of which is secured a rein-
forcing grid frame 27 composed of structural

iron members, such as channel irons or I-beams;.

arranged in two sets of parallel members as in-

dicated at 28 and 29 in Fig 2, the members: of
the two sets being disposed at right angles: to.

each other. The nailing mechanism is suspended

by suitable means, such as the ring 38, from an.
electric or mechanical hoist by a suitable chain-

or cable 3!. The members 32 of a sling or bridle
are connected to the ring and have their ends
connected at spaced apart points to the frame
21 by suitable means such as the rings or eyes 33.

A plurality of nail driving units, generally in-

dicated at &4, and illustrated in detail in Figs. 3

and 4, are secured to the under surface of the
plate 28 opposite respective nailing locations, and
suitable guide and positioning means, as indi-
cated at 35 and particularly illustrated in. Fig.
12, are secured to the under surface of plate 25
and extend downwardly therefrom.

Positioning elements 3 as illustrated in Fig,

11, are secured to the plate |8 and extend up-
wardly from the upper surface thereof in position

to provide a jig for proper assembly of the ele-
ments of frame 9. The application of these
positioning elements to tie plate is particularly

illustrated in ¥Fig. 9 wherein the positioning ele-.

ments are shown in position at the corners where
the elements of the frame come together,

anguliar memauers 27,

When it is desired to secure the eiements of

a frame together, the table {5 with frame ele-
ments in position for assembly thereon is moved
into prowver position under the nailling device 25

and the device 25 is then lowered into operative
position over the frame elements. This will bring.

the various nail driving units 34 into operative
position opposite the nailing locations of the
frame and the depending guide members 35 in
position to hold the nail driving units in proper
operative position and also counteract at least
in part the nail driving force applied to the frame
elements.

As shown in Fig. 2, there are g number of nail
driving units secured to the plate 286, one unit
being disposed opposite each frame. joint into
which nails are to be driven.

The positions of the elements of the illustrated
frame are indicated by phantom lines in Fig. 2.
The frame indicated is the frame of a compara-
tively large building wall panel having a doorway
therein. The inner group of six nailing members
is positioned within the doorway opening to- se-
cure the side members defining the doorway to
transverse frame members, the intermediate.
group of two nail driving units is positioned to
drive the nails securing the door lintel in place
and the outer group of 14 nail driving units is
positioned to secure the outer frame elements
together and to the ends of the internal elements.

A pressure fluid line 38 is connected by suit-
able conduit means, including a main conduit 49
and individual branch conduits, with the various
nail driving units. The line 39 Ieads from a con-
trol valve 841 which is connected by suitable con-
duits 42 and 43 with a source of fluid under pres-
sure and with a fluid sump or reservoir, the valve
being operative to connect the nail driving units.

with fluid under pressure or with exhaust as may

The
outer frame corners are supported by suitable.
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4 .
be required to carry out the nail driving opera-
tion. The nailing units may be secured to the
plate 26 in various operative positions, as will
be. later described. in detail, in order to accom-
modate the nailing mechanism to panels or panel
frames of varying size and shape.

Referring now to Figs. 3 and 4, each nailing
unit 34 has a cylinder 44 connected at one end
to a support, generally indicated at 45, and closed
at. its - opposite end by a suitable end closure cap
46. The cap 46 may be provided with an inter-
nally- serew threaded flange screwed upon the
externally screw threaded end portion of the
cylinder and suitable packing 41 may be provided
between. the end of the cylinder and the cap to
prevent leakage of hydraulic fluid past the cylin-
der end closure. The cap. is provided with an
aperture into which is threaded a suitable fitting
48 to which. the associated branch conduit is
connected, The end of the cylinder secured to
the support 45 is closed by a closure plate 49
having a central apertured boss 53 through which
a rod Bl is slidable. This rod extends into the
cylinder substantially coaxial therewith and its
movement. inte the cylinder is limited by a stop
shoulder 52 secured on the end of the rod in posi-
tion to abut the end of boss 59 at the limiting
position of the rod. A piston, generally indicated
at B3, is secured on the opposite end of rod 51
between a . shoulder 34 on the rod and a nut 55
threaded onto the reduced screw threaded end.
portion of the rod. This piston comprises a rigid
metal plate 56 resting against the shoulder 54,
a plate BT superimposed on plate 56, a packing or

- washer 58 of resilient material, and a washer

B9 compressing the. resilient. material between
itself and plate 58. A pair of nail driving rods or
punches 60 and 61 are disposed within the cyl-
inder parallel to rod 3l and have enlarged end
Qortions received- in countersunk apertures in
plate 56 and held therein by plate 57 so that the
punches are securely connected to the piston
against movement in either direction relative
thereto.

The punch members 66 and 61 extend through
respective apertures in closure end plate 48 and
through. hollow socket members 62 and 63 se-
cured to the closure end plate.

The. support member 45 comprises an end plate
64 welded or otherwise sultably secured to the
cylinder at the end thereof, a second end plate
65 spaced from the plate 84 and substantially
parallel thereto, an uppzr side plate 6§ and a low-.
er side plate 671 secured at their ends to the spaced
end plates 64 and 65. The end plate 65 is pro-
vided with apertures 68 -and 68 in line with the
axes of the nail punch members 68 and 6f and
each of these apertures 68 and 69 is squared and
in its side adjacent the end plate 64, plate 65
is. provided with circular counterbores which are
substantially coaxial with the apertures. When
the punch members &0 and 61 are fully extended
their ends opposite the piston 53 extend through
the apertures 68 and 69 respectively substantially
to the plane of the outer surface of the plate 65.
The.plate 65 is provided with g tapered guide por-
tion T0 extending beyond the side plate 67 and
at the inner side of the side plate 68 is provided
with an elongated rectangular aperture through
which the tongue portion Tl of a guide member 72
may be-inserted, the guide member being secured
to the support by suitable means, such as the
screws 13, extending through the side members 66
and threaded into the tongue 71 of the guide
member, The guide member 12 is used for side
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nailing of the frames to position the nail driving.
unit at the proper height relative to the frame..
elements and is removable when it desired to use .-

the nail driving. units on a flat surface where
the guide or stop member 72 would interfere with
~ the proper operation thereof.

Two headed lug or button members 74 and 15..

are secured to the side plate 45 adjacent the end

plates 64 and 65 respectively. Each of these

members comprises, as indicated for the mem-

ber 14, a reduced screw threaded shank 16 screw
threaded into a threaded aperture in the side

member 45, an intermediate eylindrical portion
71, the lower end of which abufs on the side
member surrounding the aperture, and an en-

larged cylindrical head portion 718 which pro- .
vides an annular shoulder at the adjoining end

of the intermediate cylindrical portion T1. The
operation of this fastenmg means is partlcularly
illustrated in Fig. 5.

The plate 2§ is prowded with a plurallty of
apertures each of which has a “key hole” shape.

That is, the aperture is elongated and at one end

i1s of ecircular shape of a diameter sufficient to
permit the passage therethrough of the head por-

tion 18 of the lug member. Joining this circular
portion of the aperture there is a smaller, partly

circular, portion which fits about the intermedi-
ate cylindrical portion 17 of the lug member.
When the lug member is passed through the
larger portion of the aperture and then moved

relative to the plate 26 to bring its intermediate
cylindrical portion into the reduced portion of

the aperture, the shoulder between the head por-
tion and the intermediate cylindrical portion
will overlie the plate around the smaller part of

the aperture and the member will be securely
hooked in place.,

The apertures are so arra,nged that the move-

ment of the headed members relative to the plate
- to secure the nail driving unit to the plate is in
the same direction as the reaction to the nail
driving force exerted by the nail driving unit.
'The plate apertures are arranged in pairs, as in-
dicated at 19 and 80 in Fig. 2, to receive the two
spaced headed lug members of each nail driving
unit. Pairs of apertures are provided at various
locations on the plate, as indicated at 7%a, and
190, so that the nailing units may be moved to
various positions to accommodate the mechanism

to the assembly of frames or panels of dlﬂ"erent |

fflze and shape.

In operation the a,ppara,tus would be Set up for
o particular size and shape of panel, one or more
jigs keing permanently arranged for this par-
ticular panel, After a suitable number of par-

ticular panel frames had been manufactured, a

different jig could be substituted providing a
panel of different shape or size or both and the
nail driving units could then be moved to new

positions for the assembly of the new frame or

panel. By this arrangement frames or panels of

several different sizes and/or shapes can-be

manufactured using the same assemblingf ap-
paratus

A special nail paltlcularly adapted for usa in

the operation and means for supplying the hails -

to the nail driving mechanism ale partmularly
shown in Figs, 6, T, and 8. ’

Referring to Fig. 6, a T-shaped nail hamng an

10 ‘casing 84, the internal opening of which has a

16

20
provided with a lateral cylindrical extension 86

. 6
desired number of individual nails 83, {4 being
shiown in the drawing, and are secured together
by a suitable adhesive so that they will be held
in stacked condition for easy insertion in the

' nail feeding means and may be easily broken

asway from the stack when they are driven by
the nail driving means.

The nail feeding magazine, as partlcularly il1-
lustrated in Fig. 7, comprises a hollow metallic

size and shape corresponding to the planform

- size and shape of a nail to be used in the device,

the opening being particularly shown at 8% in

- Pig. 4. At the bottom of the casing the open-'”
ing is widened, as indicafed at 8%’ in Fig, 4

1, to
a width throughout its length at least as great
as the major dimension of the nail head so that
the heads of the nalls may pass longitudinally
through the lower part of the magazine casing.
At one side of its bottom portion, the magazine is

and at its opposite side with a shorter eylindrical
extension 87 at the outer end of which fthere is
provided a non-circular, preferably sguare, ex-
tension §8. The extension 88 is of a size to fit
into the tubular recentacles 62 and 63 mounted on

- the nailing unit in axial alignment with the nail

a0

10 permitting the receptacle spring to move the cas-

.ing toward the right, as viewed in Fig. 4, to move

45

50

60

65

70

elongated head of a width substantially the same

as the diameter of the nail shank has been found

particularly sultable for use with the automatic

nailing device. . i
-stacks as indicated at 82 which may include any

These nails are provided 'in ..
75

. end of

driving punch members 69 and 61.

The magazine casing is mounted on the nail-

ing unit by inserting the end of the cylindrical

extension 86 of a magazine casing in one of the
hollow receptacles €2 or §2 and moving the cas-
ing bodily to the left, as viewed in Fig. 4, to com-
press the corresponding receptacle included
spring 892 and 28 until the end of the extension 88
will nass the inner side of the outer end plate
68 of the support €5. The extension 88 is then
brought into alignment with the corresponding
aperture 88 or 89 and the pressure is relieved

the non-circular extension 88 into the corre-
sponding non-circular aperture in end plate 65.
When this is done the cylindrical extension 81
will enter the cylindrical counterbore surround-
ing the aperture at the inner side of plate 65 and
abut against the shoulder between the aperture
and the counter-bore. The magazine casing will
then ke releasably locked in operative position in
which it extends substantially perpendicular to a
plane including the axes of the two nail punch
members 68 and 81 and will be held against 101:&-—
tion in the nailing unit.

‘The magazines may be removed and replaced

by a simple operaticn first compressing the cor-

responding spring 89 or £3 and then moving the
magazine out of the support 45 and, in replacing,
by first compressing the corresponding receptacle
spring and then moving the magazine until the
extension 88 snaps into aperture in plate €5 in the

‘manner indicatad above.

In order to load the magazine, a stack 82 of
mutually adhering nails is inserted into the open
casing 84 and moved inwardly until the
nail at the corresponding end of the stack is
pos1t10ned at the bottom of the opening in the
casing. A cap or closure member 82 is then
placed upon the outer end of the casing. This
closure member has g flat accordion type spring
93 secured to the inner surface thereof which
spring is receivable in the opening in the case
85 and bears upon the outer end of the nail
stack.  The closure member is releasably locked
in -place by suitable means, such as the finger
actuated slide members 94 and 95, which pass
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through gpertured blocks: 96:and 9T on the outer:
surface: of the; member-92 and:project: at: their:
outer’ ends: through: apertures: provided: in: the:
lugs:or ears:98.and 99-secured: to:the side-of: the:
casing and extending outwardly:therefrom:. The:
members 94 and- 95 are: urged- apart: by -suitable-

means such as the compression:spring:- 100,
With- this- arrangement- the cap may:- be: re=
moved by conmipressing. the outwardly turned:-in--

ner -ends-of. the members- 94 and: 95-against. the:
force. of spring: {89 until the outer ends-of these:
members: are. withdrawn- from the ears-98 and:
99.and may- be secured to: the casing by simply:
foreing it inwardly until- the. outer.-ends of: the-
members:94 and-9%5-snap-into the openings-in-the-
ears;, the spring 100: being. finger compressed: if

necessary:at:the beginning. of the.operation.- As:

the nails-are-removed from the stack in the-mag--
azine: the- spring- 93 expands,. as illustrated. in

Fig..8;.to. move-the nail stack-inwardly and main-

tain vhe: bottom nail of the:stack at the botfom

of the:cpening in: the case 84 where- it- will. be
contacted by the adjacent end of the .correspond--
ing-nail.punch 60-or 61.

When- loaded- magazines- are applied to the

nailing:unit and fluid under pressure:is admitted-
through:the:fitting 48, the piston-53:-will be:forced:
lengthwise of the: ¢ylinder 44. to the. right, as-

viewed in- Fig. 4, forcing the nail punch members
60 and-& [ through-the magazines 84.and.84’ there-.

by. forcing. the two. nails-at-the bottoms- of the.
two.magazines. lengthwise.of ' the magazines and.
through the magazine extensions 87 and 88 re-.

ceived. in: the- counter-bore- 68 and. aperture. 69
in-the-end-plate. 66-until-the nail heads are:moved.

to- a2, poscition flush- with. the: surfacs of- a.frame.

membher:in:contact with the other surface. of end:
plat&i 55.

An. adjustabkle. limit stop. {8 is. provided: in
the end: plate. 65: to. contact: the. corresponding.
end. of guide rod: 5! to positively control. the.

amount by: which the nail. heads. are. sunk. into:

the: wood- of. the- frame-member..

In .Figs.- 9- and. 10. is. illustrated- a: somewhat-
modified. form of. nailing apparatus in. which. the.
supporting plate 184 for the nail. driving units.-

canstitutes.the top.of the table or. platform sup-
perting. the frame members thereby assembled.

and to; which. the. positioning, members forming:
- by
face- of plate {04 is. secured. to.a supporting and-
reinforeing . grid: frame (05. carried. on- suitable.
coluinns or legs, as indicated.at 106 and {07 in:

the . assembly. jig. are. attached:. The under sur-

Fig.. 10.. Corner guide members. 36. are secured
to the upper surface of the plate 104 by suit-

able. bolts or rivets. passing through apertures.

in. the plate either singly or in groups. of two.or

four at the corners. where the. elements. of the

frame come together and side.positioning mem-.

bers are-secured. to the plate singly at-locations.
selected to hold the longer elements of the frame.

in proper position. for assembly.
As. particularly shown. in: Fig. 11, each. corner
positioning member comprises  a: ﬂat base por-.

tion 188 which- may be of generally hexagonal.
chape-and- one.end. of. which is: integral. with an.

upstanding guide. portion. 109 having two. flat.

leg. portions disposed at. right- angles. to. each:
The: portion. 109 has its: outer surfaces:

other. _
bevealed at. its upper end. as indicated at 110 to
facilitate the placing. of. the: frame elements. in.
the- jig,

While the: plate-could be provided: with- groups:

off apertures: so. that the positioning: members-

could be moved to vary the: jig: in:. accordance
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"In key hole shaped apertures, as indicated at {31,

70"
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with: differences: in; the: shape: and size: of the
frames; to: be: assembled,. it: is.at: present: believed:
eennnmlcall‘y desirable: to: provide . separate jigs'
for:the different.types of:panel frames..

The plate: 104> has: an area: greater than the
planform area of the:frame to be assembled. by
an:amount sufficient:toprovide a:. margin for the
support: of s the: nailing: units: 34: These nailing.
unitsiare:the: same: as: those illustrated in Figs.
3 -and- 4:and: deseribed- above and are attached
to:.the: plate: by the headed lug. members 74 and.
15y secured in keyhole:shaped- apertures provided
in: the. plate:.

Whezre: the: nailing - units are:secured: directly
to-the frame_ Jig.as.in:this modified .arrangement,
it- 157 not necessary: ta: provide additional: apar-
tures for'diffierent: positioning:of:the nailing units:
ifronly are:type: of frame:is-assembled: with: this.
particular- arrangement; The frame shown: in
Figs. 9 and 10 is smaller and somewhat different
in*. shgpe: from: that: indicated: in Figs. I and 2
andarig.indicated-by the:numeral {9’;

When: the nailing. units: are attached directly
to: thesjig: platform or plate.as: in.Pigs. 9-and 10,
the.depth . controlling stop - member 72-is removed
as:. the: jig: plate; then performs the: functions.
performed: By: this stop: member i the suspended:
nailing: unit shown: in: Figs. 1. and- 2;

A hydraulic pump.and reservoir - i{5rars nro-
vided at:some location convenient to.the: asseni-
bly:and connected by;suitable: conduits (i6 and.
| I withy & three=way’ valve {48 to. which: the:
various: nadl driving units: are: conmected. by a
suitablz-main:conduit: {119 and: branch: conduits:
lzﬂi?:

With: this; arrangement;. when: the . frame: ele-
ments:have:heen:properly positioned: in.the:frame:
jig the valve is operated to apply fluid: pressure.
simultaneously: tor all- of- the nail driving units,
whersupon. -all- of: the: joints ofr the frame gare
simultaneously: nailed- together. When the nails
have: been. completely driven the valve is op-
erated to:connect the: cylinnders of the nail driv-
ing-units: with; the- fluid exhaust line whereupon

5. the- several return springs retract the nail driv-

ing: punich- members- and the: completed frame
may. thern: be. removed: from- the jig and a new
frame assembled -therein.

Inithe modified- arrangement shown in Fig. 13,
a;platform: {24: is supported on vertical columns
on- legs: as indicated: at: 125 and 126 with the
columns at two opposite sides of the platform
extending-above:the:platform. Suitable position-
ing membeyrs, as: indicated at. 12T and 128, are
secured: on the upper surface of the platform to
hold.a panel frame:such: as the: firame 19’ and 2
panel: cover- member: [29.in proper position for
assembly. A transverse member {30 extends he-
tween! two: corresponding upright leg or column
Imembers, positionied one at each: side of the plat-
form; and to'this: transverse member a plurality
of spaced nail’ driving units 34 are-connected in
the' manner indicated above by the engagement
of ‘headed Iug’ members on the nail driving units

provided in the transverse member. Suitable
nieans gs. indicated at 132 and (33 are provided
to-adjustably and releasably connect the ends of
the transyverse members to the corresponding up-
right. members such as.the. members (25 and 126.
These. means. may- each comprise a hydraulic ex-
pansible: chamber device. 134 as indicated for the
unit 132, the.cylinder of. which rests on platform
124- and. the: piston: of: which  is. connected to a
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latech member {35 plveted to the transverse mem-

ber {30,
The latch member l35 has a dependmg heok

‘portion engageahle with a nrojection {36 on mem-
ber 25 and is urged into locking engagement .

with the projection by spring 137. Application

of fluid pressure to the units is controlled by

valve {38 and when pressure is applied the pis-

ton of each expansible chamber device is raised
turning the associated latch member, such as -

{35 to release extension (36. When the latch
member has been turned suﬁicrently to free it
from the extension or dog (38 it comes against
a stop 138 after which further extension of the

piston raises the corresponding end of member -

138

By this means the transverse members may be
raised to free the completed panel and remain
in raised position for the insertion of an uncoms-
pleted panel.

When the pressure is released the

transverse members will be lowered until the

latch members are engaged to releasebly lock
them in operative position.

Suitable hvdraulic preseure and exhaust e,p-_

paratus 140 and {41 is provided at a location con-

venient to the nailing apparatus and is connected .

by fluid lines {42 and {43 with a three-way valve
{48 which is in turn connected by a main conduit
{45 and branch conduit {46 with the several nail
driving units. It is to be understood that a plu-
rality of transverse members similar to 130 may
be used extending between corresponding up-
richt members at opposite sides of the platform
and that each transverse memher may carry the
necessary number of nail driving units properly
spaced to position them opposite the desired nail-
ing locations. With this arrangement, when the
valve {84 is operated to apply fluid pressure to
the several nail drivine units all of the panel
cover nails will be simultaneously driven.

In the modified nailing unit shown in Figs. 14,
15 and 16, the operating principle and general
construction is the same as that illustrated in
Figs. 3 and 4 and described above. In the modi-
fied arrangement, however, a different spring
arrangement is provided and different end plates
are used to cooperate with the medlﬁed spring
arrangement.

In the modified arrangement the end plate 64’
of the suprort 45 is made cross-shaped in order
to provide radially extending arms (48« 148D,

- 1&8c and 1484 apertured to receive the ends of

corresponding tie rods {498¢a, 1490, 149¢, and 1£3d
and to provide space hetween adjacent arms for
the external tencion springs 158 and 15!, and is
provided with an annular groove for tbe recep-
tion of the corresponding end of the cylinder 44.
The outer engd closure member 152 may be circu-
lar in shape, has a diameter larger than the
cvlinder dismeter in order to provide an angular
overchange to which the tie rods and springs
may be connected, and is also provided with a
eylinder receiving annular groove,

Ag is particularly shown in Figs. 15 and 16, the
four

25

30

35

15
- thereby stretching the tension springg (60 and

conserve space.

10

cat>d at substantially diametrically opposite po-
sitions externally of the cylinder 44 and are con-
nected at their outer ends to the plate [52 by
having hook portions extending through suitable
apertures in the plate. At their inner ends these
springs are connected to the corresponding ends
of a cross member 158 which ig connected at its
center to the end of guide rod »l. 'The cross
member 154 is made in a modified S shape to clear
the magazine receptacles 62 and €3. |

With this arrangement when hydraulic fluid
under pressure is supplied to the eylinder through

the fitting 48, the piston 53 and guide rod 51 are

forced inwardly, movineg the cross member (54
away from the end closure member 152 and

(5{. When the pressure is released these springs
contract and return the piston and guide rod to
the retracted position. The nail punches 60
and 6f are connected to the piston in the manner
indicated above irn connection with Figs. 3 and 4
and pass throueh the support 45 and through the

‘nail macazines §4 and 84’ mounted in the support.

It has been found that in some ca<es the ten-
sion -sprines have certain advantages over the
compression sprine arrangement -shown -in Hig,

‘4 in that a desired portion of the spring action
-may be selected and less svace is required. and it

is not necescarv to krine the sprines to a substan-
tially solid condifion when retracted in order to
- Otherwise the construction and
operation of the meodified form of nail driving
unit is substantiallv the same as that illustrated
in Fies. 3 and 4 and described above.

Tt will be obvious to those skilled in the art that

- yarious changes mav be made in the invention

40

45

50

0o
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without denartine from the spirit and scope
thereof and therefore the invention is not limited
by that which is shown in the drawing and de-
ceribed in the specifiecation but only as lndlcated
in the appended claims.

‘What ig claimed is: |

1. Nailing apparatus for securing together the
nailable elements of a panel frame or similar
structure comvrising a plate. having an area
sreater than the planar area of the frame to
be ascembled: nositionine members fixed to said
plate and extending thereabove to hold frame

elements in proper nocition during ascembly; a

supporting and reinforeing structure helow said
plate: a plurality of fluid pressiire onerated nail
drivine units on eaid plate individually disposed

opposite respective nailing locations; means se-

curing caid units te caid plates: and means Sup-
plvine fluid under pres«ure to said units.

2. Nailing avparatus for securing together the
nailable elements of structural panels or similar
devices comprising a platform for supporting the
panel; supvort members extending above said
platform disposed at each of two opposite sides

- thereof: a transverse member extending between

tie rods are substantially equally spaced 65

around the cylinder and are passed through aper-

tures in end plate 84’ until their enlarged or up-
set end porticns engage the plate. . Af their oppo-
site ends the tie rods pass through corresponding
apertures in end plate 152 and have screw thread-
ed end portions upon which are threaded nuts
as indicated at 153 which are tightened on the
tie rods to compress the cylinder between the end
plate &4’ and the outer end closure plate 192.

70

two support members located one at each side

of said platform; means releasably securing the
ends of said transverse member to said support
members: fluid pressure operated nail driving
units spaced along said transverse member oppo-

site respective nailine locations; and means de-

tachably securmg said units to sa,ld transverse
member.

3. Nailing apparatus for securlncr tegether the
nailable elements of panel frames or similar
structures comprising a flat plate having an area

- oreater than the planar area of the frame to

‘The coiled. tensmn sprmgs 250 and {51 are 10- 5

be assembled; a reinforcing grid permanently
secured to one side of gaid plate; means operative
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to suspend -said plate and grid-assembly and move
it between an gperative and -an inoperative posi-
fion; a-plurality of nail driving units on the un-
der side of said plate individually disposed oppo-
site respective nailing locations: and means se-
curing said units in preselected -positions to said
plate.

4. Nailing apparatus ‘for securing -together ‘the
nailable elements of a panel frame or similar
structure comprising, a ‘plate having an area
greater than the planar area of the frame to
be assembled: a supporting and reinforecine struc-
ture for said plate: a plurality of fluid ‘pressure
operated nail driving units on said plate indi-
vidually disposed opposite respective mailine 1lo-
cations; means releasably securing said nail driv-
ing units to said plate; and-means supplying fluid
under nressure to-said units.

5. Nailing avparatus for securing together -the
nailable elements of panel frames or similar
structures comprising a flat metal plate having
an area greater than the planar area of szid
frame; means supporting said plate in substan-
tially horizontal position; -a plurality of ‘fluid
pressure onerated nail driving units on said plate
individuallv disvosed opposite resnective nailing
locations of said frame; means releasably secur-
ing said units to said plate -arranged for chang-
ing the lecations of said ‘units to accommodate
sald apraratus to the-assembly of frames of -dif-
ferent sizes or shaves; means supplying ‘fuid un-
der pressure to said units; and manually overa-
ble means controlling said fluid supply: said se-
curing means comprising spaced headed lugs on
each nall driving unit receivable in plate aper-
tures shaned to permit passage of the lug heads
therethrough and to hold the Tugs in restricted
portions thereof upon movement of said unit in
the -direction of the reaction to the nail driving
force exerted thereby.

6. Nalling avnaratus for securing together the
wooden elements of a panel frame or similar
structure compvrising a plate ‘having an ares
sreater than the planar area of seid frame,
means supporting said plate, a plurality of fluid
pressure overated nail driving units on said plate
individually disnosed opposite respective nailing
locations of said frame; means securine said units
to said plate; and means suvvlying fluid under
pressure to said units comprising a pressure -fluid
pump and reservoir; a control valve: a conduit
connecting said valve with sgid reservoir; and
condu’t means connecting said valve with said
pluralitv of nail driving units.

7. Nailing apparatus for securing together the
nailable elements .0of panel frames or similar
structures comprising g flat metal plate having
an area greater than the planar ares of said
frame; means supporting said plate in Substan-
tially horizontal position; 2 plurality of Auwid
pressure overated nail driving units on said plate
Individually disvosed opposite respective nailing
locations of said frame; means releasably secur-
g sald units to.said plate arraneged for chang-
ing the locations of said units to accommodate
sald -apparatus to the assenmbly of frames of dif-
ferent sizes or shape: means supplying fiuid un-
der pressure to said units: and manually opera-
ble means controlling said fluid supply.

3. Frame assembling and nailing apparatus
comprising an assembly jig for frame elements:
nailing means supported for movement toward
and away from said jig; and means guiding said
Jig relative to said nailing means: said jig com-
prising a wheel supported table and 3, plurality of
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15

20

29

30

12

fixed positioning ‘members on the top surface of
said table; said nailing means comprising a rigid
Structural grid, a plate attached to said grid and
provided with keyhole shaped apertures arranged
in -duplicate at different positions to render said
nailing means adjustable for different shapes and
size of frames to be assembled thereby: and a
plurality.of fluid pressure operated nailing units
secured to said plate in predetermined locations
by means of lugs on said units received in corre-
sponding apertures in said plate.

9. Nailing apparatus for securing together the
nailable elements of a panel frame or similar
structure comprising a plate having an area
greater than the planar area of said frame.
means supporting said plate, a plurality of fluid
pressure operated nail driving units on said plate
ndividually disposed opposite respective nailing
locations.of said frame; means securing said units
to said plate; :and means supplying fluid under
pressure to said units.

10. Apparatus for assembling wocden members
into a structural frame comprising fixed posi-
tioning ‘members operative to hold the frame
members ‘In position for assembly: a plate su-
perimpozed on the area of said frame: fluid pres-
sure operated nailing "units located on said plate
-at the nailing locations of said frame: and means
releasably securing said units to said plate.

11. Prame assembly -and nailing apparatus
comprising an assembly jig for frame elements:

- nailing means supported for movement toward

60

75

and away Trom said jig; and means guiding said
Jig relative to said nailing means; said jig com-

“prising a wheel supported table and a plurality of

fixed positioning members on the top surface of
sald table -and means to prevent transmission of
nail driving impacts to said jig and said position-
ing members.

12. Nailing apparatus for securing together the
nallable elements of a panel frame or similar
structure comprising a plate having an area
greater than the planar -area of the frame to
be assembled, a supporting and reinforeing struc-
ture for said plate, a plurality of fluid pressure
operated nail driving units individually disposed
Ooppozite respective nailing locations, quick re-
Ieasable means releasably securing said nail driv-
ing units in position with relation to said plate
and ‘means supplying fluid under pressure to said
units.

JAMES K. EICHELBERGER.
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