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1

The machine of my invention is intended for
use in mass production of prefabricated wooden
constructional elements, and is particularly de-
sighed to provide a machine by which wooden

frames, such as window sash, frames for screens, .

or the like, may be produced rapidly and accu-
rately. |

The machine of the mventmn will be herein-
after described with reference to the production
of window sash assembled from precut lengihs
of sash-forming members which are brought into
accurate relationship and nailed together by
the machine, buf it-is to be understood that the
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machine is not necessarily limited to the manu- -

facture of window sash since it may he adapted.

to the production of various constructional ele-

ments made up from precut members to be ac-

curately assembled and permanently secured in
assembled condition by autometleally driven
fastening means. -
In modern wood millwork, window sash are
produced in various standard sizes, and consid-
erable saving in time and labor is effected by
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producing them in large quantities for builders,

the same being true, of course, for other standard

units, such as window casements, and doors and

door frames. - -
- It is an object of my invention to provide a
machine which is readily adjusted to frames of

7))

different proportions which, after initial setting,

is operated very simply but will produce a large
output of accurately finished frames.
- A further object of the invention is to provide
a.. machine for squaring up and nailing frames
for windows and the like provided with means
for initially adjusting the nailing devices to
enable frames made to different thickness of
Iumber to be accurately operated on by the
‘machine. |

In modern mill practice, many frames such
as window sash, are formed with mortice and
tenon or like joints at the corners.
required to fully engage the frames at each
corner depends on the area of the interengaged
" elements forming the joint and, since this area
is generally greater at the bottom of the window
~sash, greater force is required to fully engage
the joints at the bottom of the sash. If is an-
. other object of the invention accordingly to pro-

. vide pressure applying means arranged so as

“to provide greater force at points where 11: is
needed.

~ Yet another object ef the invention is to Pro-

vide a machine which will first fully engage the
- joints at the corners of the frames and ensure
- that they are accurately squared up and, after

30
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The force
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this operation is completed, will drive nails
through each corner joint,

A further object of my invention is to provide
automatically operated nailing devices arranged
so that nails may be accurately driven into the
frames without danger of being driven crookedly
or fouled in the nailing device.

Other obijects and advantages of the present
invention will be hereinafter apparent from the
following description, particularly when taken in
connection with the accompanying drawings, in
which |
- Pigure 1 is a plan view of the machine, a
frame, such as a window sash, to be squared up
and nailed being indicated by broken lines;-

Figure 2 is a cross-section on the 11ne 2---’2
of Pigure 1;

- Figure 3 is a front elevation of the machine
with parts broken away to shorten the view;

Fisure 4 is a perspective view of time delay
mechanism seen in Flgure 3 and drawn on a
larger scale; |

Figure 5 is a eross-sectmn on the line 5—5 of
Figure 1, and drawn on a larger scale;

Figure 6 1S a cross-—seetmn on the line E—B
of Figure 5;
Figure 7 is a side elevation of one of the power
operated nailing devices incorporated in my ma-
chine as shewn in Figure 3 but drawn on a.

larger scale;

PFigure 8 is & fragmentary elevatmnal view,
looking from the right in Figure 7;

Ficure 9 is a fragmentary rear elevatien of
the nailing machine shown in Flgure 7, looking
from the left of that figure;

Figure 10 is an exploded view of the prmmpel
parts of the nail driving device incorporated m
my machine;

Figure 11 is 3 fragmentary detail view, drawn

-on a larger scale, showing the arrangement of
the foot operated valve used to set the machine

into operation;
Figure 12 is a fragmentary deteﬂ v1ew, drawn

on an enlarged scale, showing the mortice and

tenon connection of the sash members at each
corner; and

Figure 13 is a schematic diagram of the ar-
ra,ngement of the pressure cylinders by which
the machine is operated, and of the pipe lines
leading pressure fluid to the cylinders, and of
the valves controlling the flow of pressure fluid
to the pipe line.

The machine, referring now to Figures 1 and

- 3, comprises a horlzonta,l frame having a front

A

transverse member {5 of angle iron and mem-
bers 16, 16" of I section welded thereto and




3
extending rearwardly therefrom. The frame in-
cludes a support element, the legs {8 of which are
of a length to raise the frame fo a comfortable
height from the ground. The rearward ends
of the I beams 16 are connected together to pro-
vide a rigid rectangular frame by a flat bar 9
to which the I beams are welded or otherwise
secured.

Mounted fixedly at the left front of the frame
is a plate 20. At the opposite front end of the

10

frame a plate 21 is mounted for movement to. -

or from plate 20. Spaced rearwardly of plate 20,
a plate 22 is adjustably mounted for-movement
toward and from plate 28, and spaced rearwardly
of plate 22, a plate 23 is adjustably mounted.for
movement toward and away from both plates 22
and 21.

The plates 20, 21, 22, 23 provide supportmg suL-
faces for the corners of a partially assembled
window sash .24 to be nailed in final assembled
condition, and also support pressure applying
and nailing mechanisms to be later deseribed.

‘The plates are adjusted relatively to one an-
other to fit the particular size of window sash to
‘be handled and, for this purpose, a front trans-
verse member 23 of the frame’is formed as a.flat
Jbar secured at its ends on the top flange.of 1
beams 16 and _16’. The plate.2( is mounted.on a
slide .26 movable along the bar.25. The.means
for moving slide .26 comprise.a lug 27 projecting
downwardly from the slide and provided with a
Screw threaded bore in which a screw threaded
-shaft 28 .is engaged. The:left-hand end.of. shaft

.15
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28 is-carried in a:bearing -29:secured tothe under- _

-side of member 25, -and -a bevel :pinion 30 is
mounted on the end of the shaft. -Shaft 28 is
-plain at its leff-hand end and-held against axial
movement -in -bearing 29 by collar 30’ of pinion
-30 pinned to-the:shaft-on-one side of the bhearing,
-and collar 31 pinned-to the shaft on the opposﬂ:e
side of the bhearing.

‘Pinion 30 is rotated by -a bevel gear 32 pinhed
to an adjvsting shaft 33 rotatably mounted gt its
forward end in a ‘bracket 34 secured to ‘the un-
derside of member 25 and held against axial
‘movement in the bearing by ‘the collar of bevel
gear 32 engaging against-one side of the bracket
and a collar 35 also pinned to shaft 33 and bear-
ing against the opposite side of the bracket. The
rear end of the shaft 33 extends through the bar
19 and is secured ‘by a ball thrust bearing, not
“shown, and held in place by a nut threaded onto
‘the end of the shaft 33. Shaft 33 is rotated by
a crank 37 and, as should now be -understood,
rotation of the shaft will cause adjustment of
plates 21 and 23 simultaneously toward plates 20
and .22, movement of plate 23 in this manner be-
.Ing effected by the arrangement later described.
- A rectangular bar 38 is secured at its left~hand
end by a bolt 38’ to the top of plate 20, and to-
ward its right-hand end is engaged by an abut-
ment 38a secured to the top.of plate 21, the abut-
ment sliding along the front face of the bar 38
as plate 21 is moved. Since the bottom member
.of a window sash is usually bevelled to prevent
Tain beating through the joint between the sash
-and window sill, .a metal bar 39 is provided,
welded to a heavy rod 48 which is pivotally

13

- mounted in .small brackets secured tao the inner

side of member 38.
-~ Movement of plate 23 mmultaneously W1th plate
21 is secured by the arrangement shown in Fig-
~ured. It is to be noted that plate 23 is mounted
~for movement to right or left with plate 21 and

40
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also for movement forwards or backwards with
plate 22. 1_

By referring to Figure 5 it will be seen that
plate 23 is mounted on a transverse fiat bar 41
and is carried by a slide 42 adjustable along the
bar by a construction identical to that described
with reference to the slide 25 on which plate 21

is mounted, so.that it is not thought necessary to
:repeat -that description. The:slide 42 is moved

along bar 41 by means including a lug 43 secured

-to the underside of the slide 42 and provided

with a screw threaded bore in which a threaded

-shaft 44 isengaged. Shaft 44, at its opposite end,
-1s-carried in a bearing 45, referring now again to
Ligure 1, secured to the underside of the bar £1.

A bevel pinion 46 is pinned hy its sleeve to the

r-sha_,f,t 44, the sleeve abutting one side of the bear-

ing .45 and preventing axial movement of the
shaft in one direction .while movement of the
shaft in the opposite direction is prevented by a

second:-sleeve 48 pinned to the shaft and abutting
‘the opposite side of bearing 45. 'The bevel gear 46
‘1s-engaged by a bevel gear 49 mounted on the
‘shaft 33 and partially supported by a bracket .59
-secured to the underside of bar 41.

The sleeve
of-said bevel gear 49 carries an inwardly project-
ing key 5t engaging in a keyway 52 longitudinally
cut in the shaft 33, and the gear 49 is retained in

‘position-on the bracket 50 by rings 53 pinned to
the sleeve of the bevel gear 49 on opposite sides
of the bracket.
‘therefore cause rotatmn of the shait 44, although
“thebar 41 may be; and ordinarily is, also in move-
‘ment toward or from the front of the machme

35 ;durmg initial adjustment.

'Rotation -of the shaft 33 will,

Bar 41 is-secured for sliding: movement on the
I beams (6, 16’ by a short length -of square bar 55

welded -across each-end of the bar, one such weld
“being indicated at 55’.

The bar pieces 55 are
machined along the inner upper edges, as indi-
cated -at 5%a, ‘to conform to the contour of the
outer flange of the I beams {6, 16" and each 1is

arilled with a passage, the wall of which is Tur-
nished with a screw thread.

A ‘pair of screw threaded shafts 58, 51 are

mounted at their forward ends in brackets 58, 59

secured to the underside of the flat bar 25 at the

“front of the machine, and bevel pinions 60, 6

are mounted on the front ends of the shafts. The

shafts 56, 8T are held against axial movement

relative to the brackets by means similar to
those previously described for shaft 28. The
rear ends of the shafts 56, 57 are passed through
openings formed in the bar 1§ and are supporied
by thrust bearings, not shown; the shafts being

held against withdrawing movement by nuls 62

and 63 threaded onto the shaft ends respectively.
Shafts 58 and 5T are simultaneously rotated by

means of an adjusting cross shaft 64 supported in
the bearings 65 and 86 mounted on the I beams

16 -and 16’ and carrying at opposite ends thereof

bevel pinions 67T and 68 meshing with pinions
68 and 6,
mounted on the forward end of shaft 86 for ro- |

respectively. A crank 69 may be

tating the same.
When shaft 56 is rotated by the crank 69, the

shaft 57 will obviously bhe rotated similarly and

in unison therewith. In order to provide an
abutment for one side of the window sash, a

square section edge bar 10 is connected .at .its

front end by a bolt 7{ to the top surface of the
stationary plate 20 and is held against outward
movement about the bolt TI by a threaded stud
12 working in an upstanding lug 13 secured at
the outer edge of the plate 22.
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Nailing devices T4, 15, 76 and 717 are mounted
on the plates 20, 2i, 22 and 23, respectively, the
device 74 mounted on plate 28 being fixed In
position, but each of the other nailing devices
peing mounted fer sliding movement on the
plates. |

The mounting arrangement of the nailing de-
vices 76 and 77 is identical so that the description
given in respect to the device 7& applies also to
device T1. The devices are mounted on short
lengths of undercut bar 78, 78’ secured to the top
- of plates on which the devices are mounted, as
shown in Figures 7 and 9. Slide members 19 and
19’ form a base for the nailing devices and are
machined to inferfit with fthe undercut bars
which form guides for the slides. The front end
19¢a of the slide forms a pressure applying suriace
which is caused to exert pressure against the
edge of the window sash to be squared up and
secured together.

Slides 79 and T8 are prewded with laterally
projecting ears 7%9b, T8¢ to which are pivotad the

).
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rods of pistons 8@ and &8’ of double-acting pneu-

matic cylinders 8{ and 8§{’ which are pivotally
secured at their rear ends to abutments 82 and
82’ secured to the rear edge of plates 22 and 23.

The nailing device 75 1s mounted on a slide
83 mounted on a guide similarly arranged o
‘guides 78 but since the pressure required o be

exerted is greater than at the upper ccrners of 2

the window sash, a relatively large compressed
air cylinder 24 is provided to suppiy the addi-
tional force required. This eylinder is secured at
its rear end to a bracket 85 projecting laterally
from plate 21, and the rcd of a piston 88 mount-
ed within thls cvlinder is pivoted. te the longer
arm 87 of a lever 88 pivoted at 82 to a block se-
cured to the top of plate 2f, the shorter arm 50
of the lever bearing against a roller §f mounted
on a pin 82 projecting upwardly from the body
of the slide mounted on the guide 83. In the
opposite direction of movement of the arm 9§ it
engages a small roiler 91’ and, as will be seen,
this retracts the clamping member.

The nailing device 74 is mounted ?eﬁelelly as
described for devices 76 and 77 but since it is not
required to move longitudinally, the slide mem-
-ber on which the nailing device T4 is mounted is
secured to the track member. -

A clamping member 93, not p:.OVldEd with a
nailing device, is arranged on a lateral extension

23’ of plate 23, the device being arranged to apply

‘pressure against the side of the top of the window
sash. Clamping member 82
Pigure 5. It will be noted that the clamping
member 93 is mounited on g guide 84 similar in
arrangement to the similar parts of the movahle
‘clamping elements 78 and 77 previously described.
.. Since greater force is required to be exerted
by the clamping member §3 than is required of

the clamps of devices 78 and 77, a double-acting

“alr cylinder 85, pivoted at its rear end to a block
96 secured to plate extension 23’, is provided to

“move the clamp through a lever 87 pivoted ad- g4

Jacent one end thereof at 88 to a hlock 9% se-
cured to plate 23’. The rod of the piston (08 of
the cylinder 85 is pivoted to the longer arm of the

lever. a7 Whﬂe the shorter arm works aseainst a

roller {24 mounted on a pin projecting from the
‘side of .the slide. The shor‘ter arm in the cppo-
site direction of movement of the lever engages
against a small roller I@g and thus retracts the
clamping means.

“All eylinders 81, 817, 3& and 95, referung now

is best shown In

40
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‘ders 81’ and 81.

~with a bevelled portion {21’,
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to Figure 13, are connected hetween pipe 183 and
{04 which serve alternately as pressure and ex-
haust lines, depending upon the position of a
four-way valve {GH operated, as best shown In
Figure 11, by a foot pedal 188 through a rod (8§’
and arm (86a biased toward closed position by
a spring {06b. |

The line 103 is connected to the front end of
cylinders 84 and 95 and to the back end of cylin-
The pipe line 104 is connected to
the back end of cylinders 84 and 95 and to the
front ends of cylinders 81 and 81’.

‘An additiontal double-acting cylinder 107 is
connected across pipe lines 103 and 104, line {03
being connected to the front end of cylinder {01,
and line 104 being connected fo the back end of
the cylinder, this cylinder operating a valve con-
trolling the nailing devices.

An adjustable reducing or needle valve 108 is
connected in pipe line 193 ahead of cylinder (87
and is adjusted by a thumbwheel (098, The effect
of the needle valve is to cause piston 110 to re-
tre,et ‘more slowly than the operative movement
of the pistons of the cylinders applying pressure
to square up the elements of the window sash.
After a sufficient interval to enable this opera-
tion to be completed, the piston (18 will close
the switch {{{ of a solenocid operated valve {12
and admit compressed air to the cylinders oper-
ating the nailing devices, as will be later de-

'scnbed

The arrangement prewded to secure the neces-
sary delay in operation of the solencid operated

“valve 112 is shown in detail in Figure 4. The parts

of the delay device are mounted on a panel [(3
and may be secured in any convenient manner to
the table supporting the machine. This device
comprises a bar i14§ guided for straight line move-
ment by a guide bracket 115 secured to panel 113.

The piston {10 is connected to one end of the bar
5o that this bar is moved with the piston 1180.

The bar ({4 is provided w1th a, hinged exten-

sion 116 normally held down toward panel (i3

by a small spring {iT compressed between a
bracket |18 secured to bar {14 and the outer sur-

face of the extension 116. A catcher {19 in the
form of a small rectangular plate 128 is secured
| te the underside of extension 116.

- Plate 120 is
provided with a bevelled portion 120a at its rear

vertical face and with g bevelled portion 1200 at

its front vertical face.

 The vertical portion of the rear face of the

plate 120 is adapted to engage with a small flat

bar {21 projecting laterally from a bar 122 ex-
tending parallel with bar (!4 and guided for
straight line movement by the bracket [{5«.

The rear vertical edge of bar {21 is provided
A small block 123
is mounted in the path of movement of the plate

(28, the forward edge {23¢ of the block being

‘bevelled so that the bevelled edge 120a of plate

128 rides up on block {23 which is higher than
bar 12{ so that plate {20 is released from bar 12§

“at that time and bar 122 is therefore released
_fmm bar {ia

The switch ({1 controlhng the
valve causing Operatmn of the nailing devices is

mounted on the panel {12 in the path of a spring
mounted switch operating plunger (24 carried in

bracket 124’ mounted on bar 122. The spring (25
engages a head on the plunger and holds the lat-

- ter projecting toward the switch and has suffi-
.cient resistance to operate the switch when the

plunger is moved against it, but enables the
plunger to yield on continued excess movement

~of the bar 122 so as to avoid damage to the switch.
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A spring {25a is-coiled around bar 122 and held
under compression between: bracket- 115b -and a
pint. (2§ secured in the bar, the spring yieldably
resisting displacement of the bar {22 by bar 114.

The effect of the arrangement described is that
as piston {10 is.slowly retracted, bar 114 will.move
bar 122 back sufficiently to operate switch 14 and
will then release bar 22 which will return to its
initial position, but bar { {4 will remain retracted
until the operator releases the foot pedal 106,
whereupon spring {086b will return the foot pedal
to a raised position which will rotate the valve
125 1o bring the passages of the valve body into
the dotted line position shown in Figure 13, thus
reversing the flow of compressed air to the cylin-
ders-and refurning their pistons to the initial po-
sition. On. piston rod {8 pushing rod ({4 for-
ward, the bevelled face {20b of catcher 119 will
ride over the bevelled portion 121’ of the bar 121
so that the catcher will be in position to again
catch bar 121 on the next rearward movementof
the piston rod 11480.

‘The nailing devices -mounted on the clamping
slides T8, 78/, and 83, as well as the device fixedly
mounted on plate 23, are identical in construction
and.are best shown in Figures. 9 and 10. The-body
12T of the mailer is secured to the slide 79 by
threaded studs 128 extending vertically through
the body of the nailer, the heads of the studs be-
ing received in counterbores so that the top of
the body is flat. The opposite sides of the body
are -slotted longitudinally, as shown at 129, to
receive series of nails 130 connected together at
Thelr heads in such a way that each. -nail may be

readily sheared from the next. The mannerin 3

which the series of connected nails fit in the
groaves -cr slots in the body is clearly shown in
Figure 10. Side plates {31 and 132 are secured

to the sides of the body by threaded studs {33
-Serewed into- the body. A nail follower formed -

of two separate channel-shaped strips 134 and
{35 are fitted behing the nails 130 in the slots
29 and are urged forward by coil tension springs
136 -and 137, having their rear ends hooked over
studs {28 and (39 screwed into the rear ends of
the followers, and their front ends secured to
threaded studs {48 and 14{ screwed in the sides
of the body toward the front thereof,

The body #27 has an upwardly extending end

portion 142 which is machined out, together with

the thickness of corresponding upwardly extend-
ing, forward ends 13!’ and 132’ to provide work-
ng space for a crosshead (43 which is fitted in
said space, as shown in Figure 8, with an easy

sliding fit and secured therein by & coverplate {44

secured to the front edges of the side plates {31
and 132 by some conventional means, such as ma.-
chine secrews. Shearing hlades 145 and 146 are
-set into the bottcm edge of the crosshead in.any
-suitable way and are guided in slots 147, ma-
chined in a-coverplate i48 also fixed to the front
edges of the sideplates by machine serew 149,
The shearing blades are, of course, aligned with
the nail s'ots machined in the sides of the body
so that when the crosshead is forced downwardly,
“the shear blades bearing on the heads of the end
nails-of each-series will shear them off and force
“them.into the corner of the window sash through
the mortice and tenon joint between the -sash
_members

It should ke noted that the bottom face of the
qailer fits closely against the window sash and as
~the nails -are under the constraint of the slots
{47, there is-no-tendency for the nails to be driven
_in crookedly.
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In order to adjust the height of the lower face

0of the nailer to different thickness of window

sash, two threaded studs 150 and 151 are mounted
in bores in the body of the nailer at the forward
end thereof. Stud 150 bears against the top sur-
face of the slider 79 and the bore in which it is
positioned is threaded, while stud 151 is engaged
in a threaded bore in the slider 19 but the bore
of the body (27 in which it is positioned is not
threaded. Screwing stud 150 downwardly as stud
1514 is retracted will raise the front end of the
nailer body, while reversing the process will lower
the front end of the body. It is, of course, neces-
sary to leave a slight amount of play between the
head of stud 128 and the bottom of the counter-
bore in which it is positioned as, for instance, by
positioning a spring washer between the head and
the bottom of the counterbore.,

The crosshead 143 is reciprocally operated, re-
ferring again to Figure 7, by a bell crank lever (52
having bifurcated ends 153 and (53’ and pivoted
to the upstanding head of the nailer by a. pin
164, positioned in a hole drilled through the side
plates and body. The forward end of the lever
is pivotaliy connected to the lower ends of a pair
of links 159 and 153 by means of studs (587 and
[88. The upper ends of the links are pivoted on

a pin 159 fitting snugly in a hole 160 drilled

through the width of the crosshead. Spacing
washers {61 are used to keep the upper ends of
the links 159 and {35 properly located on the pin
169, and these links are held against separation
from the pin 158 by cotter pins or other suitable
elements being used as may be preferred, cotter

pins 162 being shown in Figure 8.

The opposite bifurcated end 153 of the bell

crank lever is pivotally secured to the piston rod

(63 of a double-acting compressed air cylinder
{64 by a pin 185. The cylinder (64 is mounted
pivotally at its rear on a bolt 166 passed through
a hole drilled through the upstanding ears 67 of
a bracket 168 fixed to the nailer body and a hole
drilled in a lug (59 projecting from the rear end
of the cylinder and mounted between said ears.

The piston of the cylinder 164 is operated by
alr led to the opposite ends of the cylinder
through flexible hose members {70 and {T1. The
manner in which this cylinder and piston will,
through the bell crank lever {52, reciprocally
move the crosshead is believed obvious and will

not now be enlarged upon.,

Assuming cylinder 194 to indicate the air cylin-
der of nailer 74; {72 to indicate the air cylinder
of nailing device 76; {13 to indicate the cylinder
of nalling device 77; and {14 to indicate the cylin-

der of nailing device 75, it will be noted that all

of the cylinders are connected across pipe lines
{79 and 116, line (7% being connected by lengths

of flexible air hose similar to hose {10 to the rear

ends of the cylinders, and line 176 being con-

nected by lengths of flexible air hose similar to

{71 to the front end of the cylinders.

Iy will be seen that the compressed air lines for
the mnailing devices are separate from that op-
erating the clamping means, this compressed air
circuit being controlled by the four-way valve
(12 aperated automatically by the solenoid 112,

AS long as the circuit controlled by the switeh {11

is de-energized the solenocid ({2’ will hold the
valve In the position shown in solid lines in Fig-

ure 13 but once the switch (11 is moved to its

closed circuit position, the solenoid will move the
valve 1o the position shown in dotted lines in Fig-
ure 13.

In the position of valve 112 shown insolid lines




in Flgure 13 the solenoid is not energized for the
cylinder 107 and piston {10 have not yet closed
switch (11, and the pistons of the nailing devices
are in retracted position, pipe line 175 being con-

nected to the exhaust and pipe line (76 supply- .

ing compressed air to the front end of the cylin-
ders. Levers 152 -will, therefore, hold the cross-
heads 143 raised. When the switch {11 is closed
to energize the solenoid {12’, the valve 112 will
be rotated into the dotted line position by the
solenoid 112’ and compressed air will then be
-supplied through line {75 to the lower ends of the

cylinders, the outward movement of the pistons

thereof rocking the bell crank lever (52 in a clock-
- wise direction, as viewed in Figure 7, {to move the
crossheads downwardly, thus driving home a pair
of nails at each corner of the sash. As soon as
the coil of the solenoid 112’ is de-energized the
valve is returned to its normal position by a
spring, not shown, but forming a part of the sole-
noid and normally tending to hold the plunger of
the solenocid in the position shown in Figure 13.

After the machine frame has been initially ad-
justed to the length, width, and thickness of the
window sash by operation of the handles 87 and
69 and adjustment of the nailers, the edge bar

70 is checked to ensure that it is accurately at

right angles to bar 38 so that the window sash will
be properly squared up by the operation of the
pressure applying devices. When in full produc-
tion, two men are located alongside the machine
by whom the lengths of material, which have
- been machine cut and morticed and tenoned are

1oosely assembled into sashes and stacked for the
machine operator to work on.

The operator positions a sash Wrth the bottom
rail against the bar .38 and a side against bar

10, the sash resting at its corners on plates 20,

21, 23, and 24, and then depresses pedal {86 and
keeps it depressed, which will eause all the slides
to bear against the sash close to the corners and
~ensure full engagement of the mortice and tenon
joints at the corners of the sash, pistons 86 and
100 moving slightly more slowly than pistons 88
and 80’ because of the greater resistance to be
overcome. Just after the movement of the pis-
tons ceases, the nailers will be simultaneously op-
erated whereupon the operator releases the foot
pedal, thereby causing all parts of the machme
to be returned to initial position. |

It will be seen that the machine is very simple
to operate and it has been found possible to turn
out more than two hundred and ﬁfty average size
window sashes per hour which, to the best of
my knowledge, is a much greater output than
has been obtainable heretofore.
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square the same;
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carried by at least some of said squaring means
and movable therewith into positions adjacent
the corners of said finally assembled "frame;

means for simultaneously actuating said moving
means to bring said squaring means into pres-
sural engagement with said frame elements to
means for simultaneosly actu-
ating said nail inserting devices; control means,
including a single operator means, for rendering
operative both of said actuating means; and
means operative to delay operation of said actu-
ating means for said nail inserting means an
interval of time sufficient for said moving means
to bring said squaring means into pressural en- -

gagement with said partially assembled frame to

urge the same into final assembled form.
2. A squaring and nailing machine for frames

and the like, comprising: means for supporting
a partially assembled frame on said machine;
means mounted to said supporting means and
adapted to square the same when relatively
imoved into engagement with the elements of said
partially assembled frame; means for relatively
moving said squaring means to bring the latier
into pressural engagement with all elements of
sald parvially assembled frame to pressurally urge

the same into final assembled form:; nail insert-

ing devices carried by at least some of said squar-
ing means and movable therewith into positions
adjacent the corners of said finally assembled
frame; means for simultaneously actuating said
moving means to bring said squaring means into
pressural engagement with said frame elements
to square the same; means for simutaneously ac-
tuating said nail inserting devices; control means
common to both actuating means; and means
rendered operative by operation of said common
control means for rendering inoperative the actu-

ating means for said nail inserting devices for

a predetermined interval of time whereby said
moving means moves said squaring means into

. pressural engagement with said partially assem-

20

55

While I have specifically described and illus-

trated an embodiment of my invention at present
‘deemed preferable by me, it is to be understood
that various changes and modifications of parts
may be made by those skilled in the art without
departing from the scope of the invention as
defined by the appended clalms

I claim:

1. A squaring a,nd nailing machine for frames

and the like, comprising: means for supporting

9 partially assembled frame on said machine:
squarmg means mounted on 'said supporting
means and adapted to be brought into engage-
ment with the elements of said partially assem.-

60

bled frame and pressurally urges the same into
final assembled form during said predetermined

| 1nterva1 of time

3. A squaring and naﬂmg machine for frames
and the like, comprising: means for supporting
a partially assembled frame on said machine:
relatively movable squaring means mounted on
said supporting means; means for relatively mov-

ing said squaring means to bring the latter into

pressural engagement with all elements of said

- partially assembled frame fto pressurally urge the

same into final assembled form; nail inserting
devices carried by at least some of said squaring
means and movable therewith into positions ad-

jacent the corners of said finally assembled

frame; common control means for actuating said

moving means t_o bring said squaring means into
pressural engagement with said frame elements

- t0 square the same and to actuate said nail in-

65

serting - devices; and means for delaying opera-

tion of said nail inserting means a. predetermined

length of time following operation of said control
means, whereby said squaring means are brought
into pressural engagement with said partially as-

- sembled frame to square the same before said nail

70
bled frame; means for relatively moving said

squaring means to bring the latter into pressural

engagement with all elements of said partially
assembled frame to pressurally urge the same

into final assembled form; nail inserting devices 75

partially
squaring means mounted on said supporting

inserting means are operated to insert nails at
the corners of said squared frame., -

4. A squaring and nailing machine for frames
and the like, comprising: means for supporting a
assembled frame on said machine;

means; means for relatively moving said squar-
Ing means to bring the latter into pressural en-
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pagement with all -€lements-of ‘said  partially as-
sembled frame ‘to pressurally urge the-same into
fingl assembled form: nail inserting devices car-
ried by at least-some of-said-squaring means Ja'nd
movable therewith -into :positions ‘superimposed
relative to the corners of said finally assembled
frame: and control means for actuating -said
-moving means to bring said squaring means. into
pressural engagement with-said frame elements
‘to'square the same, including means made opera-
tive after a predetermined ‘time interval follow-
ing-engagement-of said-squaring means with the
elements of -said frame to actuate -said -nail ‘in-
serting devices. |

b. A squaring-and nailing machine for frames
and the like, comprising; ‘means for supporting:a
-partially assembled frame; a first abutment
‘mounted on said means and ‘adapted to position
one-side of the frame; a second-abutment mount-
‘ed-on said support means-and adapted to posi-
tion a second side of the frame-at right angles to
‘the side positioned by the first abutment; ‘pres-~
sure -applying ‘means -mounted -on said support
means and arranged for movement against the
‘remaining sides-of :the frame fo:pressurally urge
the same into final assembled:-form; means-effec-
tive -to operate all of -said :‘pressure applying
means at the same time; -nailing devices‘arranged
t0 operate con ‘the corners of -the frame; means
effective to actuate said nailing devices in unison;
and -a single member -effective ‘to -control both
the means operating said ‘pressure -applying
‘means and the means actuating the nailing de-
vices.

‘6. A-squaring and-nailing: machme for frames
and the like, comprising::a machine frame having
a front transverse member and:spaced memnpers
extending rearward -from -said -front transverse
member and rigidly secured thereto; a first bar
secured - at its front -end to-the front of ‘the ma-
‘chine frame:; means effective-to adjustably posi-
tion the rear-end:of said bar with respect :to:one
of the:spaced members-extending rearward from
said front transverse -member; a-Second har-se-

cured at one end adjacent the front:end:of the
first bar: means-effective to positionithe opposite

end of the-second bar-with ‘respect to the front
transverse frame member,<said first .and seeond
‘bars being-effective toengage against-and:-position
the frame on the -machine; ‘pressure -applying
‘means mounted on the machine frame -and-ar-
raneged -for movement against ‘the remaining
-sides of the frame; means-effective to-simultane-
.ously operate all of said pressure:applying:means:
‘nalling devices arranged to-operate-on the-cor-
ners of the -frame; means ‘effective ito actudte
-said nailing devices: in unison; and-a single.mem-
“ber effective to control both  the . means operat-
‘ing said pressure applying -means-and-the means
actuating the nailing devices.

7. A squaring and nailing: ‘machine for frames
and the like, comprising: a front, ‘transverse
frame member and spaced frame ‘members e€x-
tending rearward from, and -rigidly :secured to,
said front transverse member; a seeond ‘trans-
verse frame member slidably mounted -on ‘the
‘rearwardly extending frame members; 'a -first
‘plate immovably secured: to:the mac¢hine frame
at the junction of the front transverse member

and . a rearwardly extending ‘frame :member; a-

‘second plate immovably secured on one end ofthe
second transverse member and -aligned with said
first plate; a third plate slidably mounted on the
-second -transverse member on the end opposite
‘the second plate: afourth plate:slidably mounted

on the front transverse member -at the -end -op-
‘posite said first-plate; means.effective to-adjust

~‘said 'second 'transverse frame ‘member toward

b
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-adjust :said

rearwardly -extending :frame -members:
-plate -iImmovably :secured -to-the -mac¢hine :frame
at the iunction of the front transverse:member
-and a rearwardly extending frame -member: 3
second plate .immovably -secured :on :one:end -of
the:second transverse.member and:-aligned-with
~sald:first:plate; -a-third:plate :-slidably -mounted
‘on:the second transverse-member:on’ the:end:op-
“posite the “second plate;:a: fourth plate -slidably
mounted on:the:front:transverse member:at:the
75¢

and away ‘from :the “front 'transverse ‘member;
means effective -to -slide the ‘third and :fourth
plates ‘together ‘toward the :second ‘and -first
plates; pressure:-applying means mounted on-the
seeconrd, third and fourth ‘plates; nailing devices

mounted-on all:of the plates: means effective to

force-all-of said pressure applying means:at the
same -time -against ‘the -sides of the frame; -and
means-effective to operate said nailing devices &
‘predetermined ‘time-interval following movement

of said pressure -applying ‘means ‘into engage-

ment with the-sides of said frame.
-8. ‘A squaring and nailing machine for window
frames and the'like, comprising: ‘a front, trans-

verse frame:member-and:spaced frame members
‘extending «rearward . from and :rigidly secured 1o,

-gaid front fransverse member; a -second tra,ns-
verse frame ‘member §lidably mounted :on ithe
rearwardly :extending frame members; a4 first
plate immovably :secured (o ‘the imaé—hine Fframe

-8t the junction of “the front transverse ‘meniber
and  a arearwardly extending frame ‘member; -4

'second -plate immovably secured-on one.end-of
‘the second transverse member ‘and-aligned with

said:first plate; a third:-pldte:slidably:-mounted:on

‘the :second transverse ‘member :on the :end op-
posite :the 'second plate; .a fourth :plate slidably

mounted.on:the front transverse member:at the

-ennd opposite:sgid .first iplate; :means effective to
ssecond ‘transverse frame ‘meniber
SJowardandaway from:thedfront transverse:mem-
ber: means effective:to:slide the: third and fourth
plates -together toward the second ‘and first
‘plates; ra -straight bar movably secured -to the

surface .of said first plate:and .refained in .posi-

tion by an-agdjustable abutment -mounted.on the
second:plate-and:slidably:engaging said bar dur-
ing:movement:of:said:second plate, said bar being

-effective to :position :one =side -of the window

frame;-a -second-straight bar secured.at one-end
to the surface of:said first piate-and retained.in

- position by ‘an:abutment: mounted on :the :fourth

plate '‘and slidably engaging said bar .during
movement:of -the:plate; :pressure: applying :means
mounted-on the-second, third .and-fourth plates;
nailing devices .mounted .on :all vof the plates:
means effective.toforee g1l of:said pressure apply-
ing ‘means at-the -same time.against the sides of
the frame; . and -means-effective to :operate -said

:nailing devices.

9. A machine .as:set -forth -in -claim 8 and:in

addition comprising a.flat bar pivoted-about its

longitudinal axis:to:the:inner face:of 'said:-second

-straight bar to:-accommodate 2 hevelled “frame
member positioned -thereagainst.

10. A-squaring.and nailing machine - for frames
‘and the like, :comprising: :a front transverse

frame member -and spaced :frame members  eéx-

tending rearward -from, -and -rigidly secured -to,
said front transverse member; a;second :trans-
verse frame member slidably mounted -on the

g, Rirst

end:opposite:said:first:plate; imeans: effective:to
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adjust sa1d second transverse frame member

toward and away from the front transverse

member; a pair of downwardly extending pro-

jections secured to the underside of said second

transverse member and each provided with a

hole having a screw thread formed in the walls
thereof; a pair of screw threaded shafts mounted
in bea,rmgs carried on the machine frame and
held against axial movement therein, said shafts
being engaged in the threaded holes; means for
rotating one of said shafts; an adjusting shaft
and bhevel gears thereon engaging bevel gears
on said pailr of shafts for rotating the shafts in
unison;
fourth plates together toward the second and
first plates; pressure applyving means mounted

on the second, third and fourth plaies:; nailing

devices mounted on all of the plates means ef-
fective to force all of said pressure applying
means at the same time against the sides of
the frame; and means effective to Operate saud
nalhng devices.

11. A squaring and nailing machme for framﬂs '

and the like, comprising: a front transverse
frame member and

extending rearward from, and rigidly secured to,
sald front transverse member: a second- trans-
verse frame member slidably mounted on the
rearwardly extending frame members: a first
plate immovably secured to the machine frame
at the junction of the front transverse member
and a rearwardly extending frame member; a
second ‘plate immovably secured on one end of

the second transverse member and alighed with

‘sald first plate; a third plate slidably mounted
on the second transverse member on the end
opposite the second plate; a fourth plate slid-
ably mounted on the front transverse member
al the end opposite said first plate; means ef-
- fective to adjust said second transverse frame
membper toward and away from the front trans-
verse member; a pair of downwardly extending
projections secured to the underside of said
second transverse member and each provided
with a hole having a screw thread formed in the

walls thereof; a pair of screw threaded shafts
- mounted In bearings carried on the machine

frame and held against axial movement therein,
‘said shafts being engaged in the threaded holes;
means for mtatmg one of said shafts; an ad-
justing sha,ft and bevel gears thereon engaging
bevel gears on said pair of shafts for rotating the
shaits in unison; slides securing the second and
third plates for sliding movement on the trans-
verse members; a downwardly extending projec-
tion secured to each slide and each provided with
a hole having a screw thread formed in the wall
thereof; rotatable screw threaded shafts
mounted on the underside of said transverse
frame members and engaging in said threaded
holes, said shafts having bevel gears mounted
thereon; a rotatable adjusing shaft mounted in
the machine frame and held against axial move-
ment and provided with a bevel drive to the shaft
engaging the projection on the slide of the fourth
plate; a bevel gear having a slidable driving con-
nection with the adiusting shaft: a bracket

means effective to slide the third and .

spaced Iframe members

14

plying means at the same time against the sideg
of the frame; and means effective to operate said

‘halling devices.

- 12. A squaring aI;d nailing machiné-for irames
and the like, comprising: a fronf, transverse

~frame member and spaced frame members ex-
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tending rearward from, and rigidly secured to,
said front transverse member; a second trans-
verse frame member slidably mounted on the
rearwardly extending frame members; a first
plate immovably secured to the machine frame at
the junction of the front transverse member and
a rearwardly extending frame member; a second
plate immovably secured on one end of the second
transverse member and aligned with said first
plate; a third plate slidably mounted on the

‘second transverse member on the end opposite

the second plate; a fourth plate slidably mounted
on the front transverse member at the end op-
posite said first plate; means effective to adjust
said second transverse frame member toward

‘and away from the front transverse member:

means effective to slide the third and fourth
plates together toward the second and first
plates; pressure applying means mounted on the
second and fourth plates and exerting forces
directed toward the first plate; abutment means
on the first plate to prevent movement of the por-
tion of a frame located thereon under said forces:
a pair of pressure applying means positioned on
the third plate, one of said means exerting force
toward the second plate and the other exerting
force directed toward the fourth plate: nailing
devices located above the abutment on the first
plate, above the force applying means located on
the second and fourth plates and above one of the
pressure applying means located on the third
blate, the nailing devices operating to drive nails

~into the frame adiacent the force applying

means: means effective to force alt of said vres-

‘sure applying means at the same time against the

sides of the frame: and mea,ns effective to oper-
ate said nailing devmes

13. A squaring and nailing machine for frames
and the like, comprising: a front, transverse
frame member and spaced frame members ex-
tending rearward from, and rigidly secured to,
sald front transverse member: a second trans-
verse frame member slidably mounted on the
rearwardly extending frame members; a first

plate immovably secured to the machine frame

at the junction of the front transverse member
and a rearwardly extending frame member: a
second plate immovably secured on one end of the
second transverse member and alighed with said

~ first plate; a third plate slidably mounted on the

60
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second fransverse member on the end opposite
the second plate; a fourth plate slidably mounted
on the front transverse member at the end op-
posite said first plate; means effective to adjust
sald second transverse frame member toward and
away from the front transverse member: means

effective to slide the third and fourth plates to-~-
gether toward the second and first plates: cuide
membery mounted on the upper surface of the

 second, third and fourth plates; pressure apply-

mounting said bevel gear on the underside of .

said second transverse frame member for en-
gagement with the bevel gear mounted on the
threaded shaft carried below the second trans-
verse frame member; pressure applying means
mounted on the second, third and fourth plates:
nailing devices mounted on all of the plates:

70

ing members slidably mounted on said guide
members; pressure fluid cylinder and piston
means mounted on the plates to supply power to
said pressure applying means: and a valve ef-

-fective to admit pressure fluid simultaneously to

sald cylinders and to release pressure fluid f1 om
said cylinders.

14. A machine as set forth in elaim 13 and in

means effective to force all of said pressure ap- 78 addition comprising lever means connected be-
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tween the pistons of said coipréssed air eylin=
ders and certain of said preéssure applying means
in order to increase the power exerted by said
means on the portion of the frame with which
they are engaged

15. A squaring and naﬂmg machine for fraives
ahd the like, comprising: a front, transverse
frarhe member and spaced frame menibers ex-
tending rearward from, and rlgldly secured to;
said front transverse member; a second trans-
vérse frame rmember slidably ‘mounted on the
rearwardly extending frame members: a first
plate 1mmovably secured to the machine frame at
theg junction of the front transverse member and
g rearwardly extendmg frame member; a second
plate immovably securéed on one end of the second
transverse member and aligned with said first
plate; a third plate slidably mounted on the set-
ond transverse member on the end opposite the
second plate; a fourth plate slidably motunted on
the front transverse member at the end opposite

said first plate; means effective to adjiist said
second transverse frame member toward and
away from the front transverse member; means
effective to slide the third and fourth plates to-
gether toward the second and ﬁrst plates; guide
members mounted on the upper surface of the
second, third and fourth plates; pressure apply-
ing members slidably mounted on said guide
members: pressure. fluid eylinder and plston
means mounted on the plates to supply power to
said pressure applymg means; a valve efféctive
to admit pressure fluid simultaneously to said
cylinders and to release pressure fluid from sald
cylinders; nailing devices mounted on the pres=
sure applying means mounted on the second and
fourth plates and on a pressure applying means

mounted on the third plate and exerting force

directed toward the fourth plate, and a nailing
device mounted on the first plate; fluid préssure
cylinder and piston means acting only on said
nailing devices; a valve controlling admission of
pressure fluid to, and release from, said cylinders:
and a delay device operated by the fluid pressure

actuating the pressure applying members and -

effective to move said valve t0 admit pressure to
the eylinder and piston means to operate the ngii-
ing devices after the operation of the pressure
applyving members.

16. A squaring and nailing machine for frames ;

and- the like, comprising: a front, transverse
frame member and spaced frame members ex-
tending rearward from, and rigidly secured to,
said front transverse membeér: a second trans-
verse: frame member slidably mounted on the
rearwardly extending frame members:; g first plate
immmovahly secured to the machine frame at the
junction of the front transverse mernber and a
rearwardly extending frame member a sécond
plate 1mmev&bly secured on one end of the’ sécond
transverse member and aligned with said first
plate; a° third plate shdebl:ﬁ mountéd on the
second transverse merrrber on the end opposite
the second plate: a four th plate slidably miount-
ed onthe'front transverse member at the end 6p-

pesﬂ;e S&ld ﬁrst pra,te meens effeetwe to edJust
e,wu,y from the front tremsvelse member; means
effective to 'slide the third and fourth plates to-
gether toward the second and- first plates; pres-
sure applying mesns mounted on the second,
third and fourth- plates: a nailing devme base
member mounted on each of said plates a, nail-
ing’ ‘device body member secured to the b base by
g threaded stud: passing through- a hole’ in- the
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bedy miember mto a, threaded bore in the base
member, and a thr e&ded stud engaged 111 2
i,hleaded bhore in the body member and Dee,rmg
against the top of the base member, Whereb‘y by
adjustment of said studs the helght of the naﬂ-
ing device may be e,d;luated to suit f1 ames of dlf -
ferent thlckness means er“ectlve to .Lerce all of
said pressure applymg means at the same tlme
seainst the sides of the frame; and means effec-
tive to operate said naﬂmg devices.

17. A squarmg and nailing machine for fr ames

and : the like, compr ising: a front, transverse frame

member and spe;bed frarme members extending
rearwaid from, and rigidly secured to; said front
transverse membe1 a second transverse frame
meriber shdebly meunted on the rearwardly ex-
tendinig frame members; a first plate immovably
secured to the machine fr ame at the junction of
the iront transverse member and a 1ealwardly
ex tendmg frame membel a Second plate immov-
ably secured on orne end of the second transverse

member and aligned with said first plate; & thnd

| plate slidably mounted on the second transverse

imember on the end opposite the second plate; a
fourth plate slidably mounted on the front trans-
verse member at the end opposite said first plate;
neans effeetlve to adjust said second transverse
frame member toward and away from the front
transverse member; means effective to slide the
third and fourth plates together toward the sec-
chd and first plates: guide members mounted on
the upper surface of the second, third and fourth
plates; pressure a,pplymg members slldebly
mounted on said gulde members: plessure fluid
cylinder and piston means mounted on the plates
to supply power to said pressure epplymg means,
a, valve effective to admlt pressure fluid simul-

.taneeusly to smd cylmdels and to release pres-~

sure fluid from said cylinders; nailing devices
mounted on the pressure applying means mount-
ed on the second and fourth plates and on a pres-
sure applying means mounted on the third plate
and exerting force directed toward the fourth:
plate, and a nailing device mounted on the first
plate; fluid pressure cylinder and piston  means
acting only on said nailing devices; a valve con-
trolling admission of pressure fluid to, and re-
lease from, said cylinders; a delayed action cylin-
der and piston connected in the fluid pressure
circuit supplying said pressure fluid ¢ylinders op-
erating the pressure applving members and con-
trolled by the valve controlling admission of fluid
to said cylinders: a valve in the connection be-

tween the pressure circuit and said delayed action

cylinder effective to reduce the flow of pressure
fluid thereinto: an electrically operated valve
effective to admit pressure fluid to the cylinder
and piston means operating the nailing devices,
and when not operated, enabling the nailing de-
vices to return to initial position: and a switch
in the circuit of the electrically operated valve
closed by the piston of the delayed action ¢ylin-
der, after an interval sufficient to enable com-
pletion of movement of the pressure applying
devices, to cause actuation of said electrically op-
erated valve; and an ¢perator e,ctua,ted valve ef-
feetive when actuated to start an operative cycle
of the machine and when released, enablinig theé
pressure’ applying and nailing devices to réturn
to initial position.

18. A machme as set forth in claim 17 and in
addition compr ising: a panel g first bar mounted
on the panel for longltudlnal shdmg mevement

......
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cylinder; a second bar mounted on the panel for
longitudinal sliding movement and arranged

alongside the first bar, an operative connection

between said first and second bars, and means au-
tomatically operative . after a predetermined
length of travel of said bars, to release said driv-
ing connection; resilient means yieldably resist-
ing movement of the second bar by the first bar,

an electric switch closed by said second bar while

moving under the influence of the first bar, the
second bar being released from the first bar after
operation of the switch, the driving connection
between the bars being re-established by return
of the piston of the delayed action cylinder to

initial position at the termination of an opera- 15

tive cycle of the machine.

' SELDEN P. HOVEY.
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