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To all whom it may concern:

Be it known that I, Grokes 1. Paracnn,
W citizen of the United States, residing at
Riverside, in the county of Riverside and
State of California, have invented new and
usetul Improvements in Box - Making Ma-
chines, of which the following is a specifi-
cation.

‘Tlis invention relates to box-making ma-
chines, and more rarticularly to machines
for making lemon E)oxes of standard dimen-
sions, as used in the lemon-packing indus-
try, or other boxes with ends of unequal di-
mensions; and which has for its object to
provide an Improved box-making machine
which  will be substantially automatic,
speedy and positive in operation, and par-
ticularly adapted to performance of the
functions concerned.

Certain of the features of the machine
hereinafter described and shown in the
drawings are claimed in a divisional appli-
cation for patent filed by me March 3, 1909,
Serial Number 487,066 for box-making ma-
chines.

The invention consists in the novel pro-
vision, construction, combinatign, associa-
tion and relative arrangement of parts,
members and features hereinafter described,
shown in the accompanying drawings, and
finally pointed out in claims.

In the drawings:—Figure 1 is a rear ele-
vation, partly broken away and in section
for clearness of illustration, of a box-mak-
ing machine constructed and organized ac-
cording to the invention; Fig. 2 Is a vertical
transverse sectional view of the same, taken
upon the line 2—2, Fig. 1, and looking in
the direction of the appended arrows, parts
being likewise broken away for clearness of
illustration; Fig. 3 is a detailed fragmen-
tary view partly in section, of elements of
the construction; taken upon the line 3—3,
Fig. 2, and looking in the direction of the
appended arrows; Fig. 4 is a detail hori-
zcntal transverse sectional view of the saime,
taken upon the line 4—4, Fig. 2, and look-
ing in the direction of the afppended arrows;
Fig. 5 is a detail enlarged ragmentary ver-
tical sectional view of further elements of
the construction; and, Fig. 6 is a diagram-
matic plan view of certain elements of the
construction in detached position, and
partly in section, such elements being partly
shown in Fig. 5.

Corresponding parts in all the ligures are
designated by the sumie reference characters,

Referring with particularity to the draw-
ings, the inmproved box - making machine
comprises, in general, a tuble or support A
apon which the box shooks wre supported
in the operation of nailing the same to-
gether; said table or support being movably
supported,

I designates holding means for the box,
or the shooks or parts of the box, whereby
the Iatter are muaintained in position upon
the table or support during the nailing op-
cration, .

C designutes, in general reference, nailing
means, which comprise nail chucks «, nal
feed means &, and nail punches or drivers ¢

D designates means for adjusting the
table or support A; E designates means for
operating the nail punches or drivers ey and
I designates means for regulating the nail
chucks @ and nail punches or drivers ¢. The
nail chueks « are connected with a nail
chuck carrier d; and the nail punches or
drivers ¢ are connected with g nail pinch
arrier e, said carriers d and e being rela-
tively movably mounted.

G designates means for relatively moving
the carriers ¢ and e.

H designates means for regulating the
holding means B.

The various adjusting, operating and
regulating means above stated are opera-
tively connected with or operated by a main
power shaft 7 having a controlling clutch
8, and being geared in connection with a
counter-shaft 9, which latter is provided
with suitable brake-means 4. All of the
above means and elements, which, in spe-
cific organization, comprise a_ box-making
machine embodying the Invention, are sup-
ported- by or connected with an upright
frame f having upright side members 10, a
base or bottom member 11 and a transverse
top member 12. The shafts 7 and 9 extend
transversely of the machine, between the
side members 10, and suitable journals sup-
ported thereon. Combined with the shafl’r),s
7and 9 is a supplemental shaft 13 geared
In connection with the latter shaft and ex-
tending above the same between suitable
journals on the side members 10. The nail
feed means b extend from the transverse top
member 12 downwardly to the nail chucks
@, which with the nail chuck carrier d are
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arranged beneath the nail punch carrier e.
Next Deneath the nail chuck carrier d are
arranged the holding means B, and next
beneath the latter means is arranged a table
or suppert A the shafts 7 and ¢ and 13 ex-
tending beneath the table cr support A.

. The box shooks or members are fed to the
tuble or support A and the holding means 3
from the forward side of the machine, man-
ually, and are manipulated in the nailing
process, so as to properly present the por-
tions which are to receive the nails, in first
adding one side of the box to the ends and
center partition, and successively thereafter
the hottom and the other side of the box to
said first side and ends and transverse par-
tition. As the dimensions of a standard
lemon box, for the production of which the
machine is particularly adapted, are sub-
stantially 27 inches by 14 inches by 10}
inches, the sides of the box being 27 inches
by 10§ inches and the bottom of the Lox be-
ing 27 inches by 14 inches, and the ends and
transverse partition of the box being 14 inches
Ly 104 inches, it is necessary to vary the ver-
tical dimensions of the space between the
table or support A and the nailing means C,
<o as to increase or decrease such space, for
the accommodation of the box shooks or
parts, having unequal dimensions, in con-
necting the sides and bottom of the box with
the ends and transverse partition of the box,
by nailing. To these ends the means D for
adjusting the table or support are provided;
and also the means G for relatively moving
the carriers d and e are provided. Like-
wige, as the extent of the nailing lines is
consequently greater in the .operation of
connecting the bottom of the box with the
ends and partitions of the latter than are
the nailing lines when nailing the sides of
the box to the ends and partition of the lat-
ter, the means F for regulating the nail
chucks @ and the nail punches or drivers ¢
are required. The means H for regulating
the holding means B operate automatically
to terminate the grip of the holding means
upon the parts of the box, after one of the
nailing operations, so that the box may be
manipulated to re-present the same properly
for a successive nailing operation.

A particular preferred form of provision,
construction, relative arrangement, combi-
nation and association of parts, members,
features and elements of a box-making ma-
chine embodying the jnvention, such as
shown in the drawings, is as follows :—The
table or support A comprises a flat plate
14, provided with spaced gide cheeks 15*
embracing the side members 10 of the frame
f, so as to be vertically slidable on said
frame; and relatively movable table por-
tions 15, three in number, extending trans-
versely of the plate 14 and projecting nor-
mally above the surface of said plate, being
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Jocated in openings 16 formed in said plate
and having stops 17, limiting the upward
movement of said portions 15 by engage-
ment with and beneath a plate 14, From
the forward and rearward end portions of
each of said table portions 15 extend down-
wardly projecting rods or bars 18, each of
which'is encireled by a coil spring 19 bear-
ing at its upper end against an adjustable
head 20 upon the respective rod or bar 18,
and at its lower end against a stirrup shaped
bracket 21, extending downwardly from the
plate 14; each of such springs and its asso-
ciated parts constituting tension means m
for the respective table portion 15; whereby
said table portions 15 may be depressed
against tensional resistance. The parts of
the box, in the nailing operations, rest di-
rectly upen said yieldingly supported mov-
able table portions 15, whercby variation in
the box shook dimensions may be accommo-
Jdated. Said table portions 15 are rela-
tively spaced to correspond with the relative
spacing of the ends and transverse parti-
tion of the box, into which portions of the
box the nails arve driven through the sides
and bottom of the box. This relative ar-
rangement of parts and location of the box
parts upon the table A are clearly shown in
Fig. 1, in which the box, ready for the final
nailing operation, is shown in dotted lines.

Snitable supporting rollers 22 are pro-
vided for the table or support A, being ar-
ranged beneath the same adjacent to the
cide cheeles 15%; and said rollers 22 rest upon
cams 23 fixed to the shaft 13 and embraced
within the means D for adjusting the table
or support A.

The holding means B comprises relatively
movable gripping members 7, which extend
transversely above the table or support A,
substantially in a horizontal plane, being
connected with and supported by two rela-
tively movable rods or bars, 94 and 25, re-
spectively ; of which latter therod orbar 25 is
preferably fixed in connectiocn with the side
members 10, of the frame f, and the rcd or
bar 24 is preferably longitudinally movably
connected with sald side members 10, the
end portions thereof being slidably mounted
in bearings 26 fixed to said side members 10.
Qaid rods or bars 24 and 25 extend 1n paral-
lelism, and are slightly spaced apart in the
<ame horizontal plane. The gripping mem-
bers n comprise fixed gripping arms 27 and
movable gripping arms 28, The fixed grip-
ping arms are provided each at its inner
end with an annular portion 29 encircling
and fixed to the fixed rod or bar 25, as at 303
and with an annular portion 31, loosely en-
circling the movable rod or bar 24. Each
of the movable gripping arms is provided at
its inner end with an annular portion 32
locsely encircling the fixed rod or bar 25,
and with an annular portion 33 loosely en-
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cireling the movable rod or har 24, Kuch of
the movable gripping arms 98 is provided
with tensional means o tending to foree the
same into engagement with  the stop or
collar 35 fixed to the movable rod or bar
24, as al 34, and located between the collar
33 of the respective gripping arm 98 and
the annular portion 31 of the associnted
gripping arm 27, Bach of suid tensional
Means comprise a coil spring 36 encireling
the rod or bar 24 and bearing upon the re-
spective annular portion 33 and a collar 87
spaced therefromt and fixed to the rod or
bar 24, as at 38. Supplemental tension
means p ay be employed, acting upon the
movable rod or bar 24 and COmMPrising a coil
spring 39, enciveling said rod or bar 24 at
one end of the same, between one of the
keepers 26 and a collar 40 fixed upon the
rod or bar 24, as ut 41. The supplemental
tension means p will tend to urge the rod or
bar 24 transversely of the framne F, in lon-
gitudinal movement of such rod or bar, to
catse the relative separation of the fixed
gripping arms 27 and movable gripping
arms 28 to a degree, determined by the en-
gagement of the collar 40 with the adjacent
collar 81. Said supplemental tension means
p are comprised within the regulating
means II for the holding means Bj; said
regulating means further comprising a bevel
head 42 fixed to the outer end of the mov-
able rod or bar 24, as at 43, and a comple-
mentarily bevel head 44 fitting between said
head 42 and the adjacent keeper 26; out-
wardly of said keeper; said head 44 being
fixed to or formed upon the Yower &nd por-
tien of an arm 45 extending adjacent to and
oulwardly of the adjacent side frame mem-
ber 10. Said arm 45 is movable vertically
and Is operatively connected with the najl
punch carrier e, as at 46; whereby, in the
descent of said nail punch carrier the co-
operation of said bevel heads 42 and 44 will
cause the endwise movement of the rod or
bar 24, against the tension of the tension
means p, causing the gripping arms 27 and
28 to relatively approach 1in increased grip-
ping effect, which gripping effect is of a
vielding quality, because of the tension
means o bearing with relation to the mov-
able gripping arms 28. One of the grip-
ping arms, as 27, of each pair of gripping
arms 27 and 28, is provided with an adjust.
able and detachable stop 47, suitably con-
nected with the respective gripping arm 27 s
as at 48,

The nail chucks @ consist each of a chuck
bedy 49, said chuck bodies, six of which are
shown in each group in the drawing, being
slidably mounted, so as to move forwardly
and rearwardly of the machine, with the ex-
ception of one of the same, namely, ¢°°; and
sald chuck bodies are so slidably mounted
upon spaced bars 51 ranging forwardly and

8

rearwardly of the machine, and supported
npon inwardly directed flanges 52 of the
nuil chuck carrier o, which consists of an
open frume work 53 having side cheeks 54,
slidably embracing the side members 10 of
the frame £, There are three of such sets of
chuek hodies 49 and spaced bars 51; whereby
suid series are properly relatively separated
in accordance with the relative spacing of
the lines of nailing operation above referred
to. Compriséd within the means F for regu-
tating the nail chucks a, are bell erank lovers
55, ane for cach of the sets of six chuck
badies 405 and each of said bell crank levers
55 is supported on the under side of the
chuck carrier d of the frame 53, said bars 51
and their respective bell crank levers being
relatively separated in accordance with the
relative spacing of the three sets of nail
punches or drivers ¢, as hereinafter recited.
One arm of each of the bell crank levers 55
is connected with an extended connecting
red 57, which extends transversely of the
machine and is likewise comprised within
the regulating means F. With the other
arm of each of the bell cranks 55 is pivotally
connected the inner end of each of five link
arms 58, each of which is pivotally connect-
ed, as at 59, at its outer end, with one of
the chuck bodies 49. The innermost chuck
body, namely @, is fixed with relation to
the bars 51, by a set screw 60. The recipro-
caticn of the connecting rod 57 causes rela-
tive movement of all of the chuck bodies,
either extending or contracting the line of
nailing operation above referred to.

Each of the chuck bodies 49, is cored out
or chambered vertically, as at 61, for the
operation therein and therethrough of the
nail punches ¢, and for the admission to and
transversely through said chuck body of the
nails, one of which latter is shown in dotted
lines in Fig. 5 in position to be forced from
the chuck body by the respective nail punch
¢ which is asscciated with such chuck body.
Within the cored or chamber portion 61 of
the chuck body 49 is arranged a nail chuck,
comprising two portions, 622 and 62°, which
are relatively movable and under spring ten-
sion, said two portions being of tubular
form and mutilated or cut away longitudi-
nally, as at 63, to constitute with a vertical
bore 64 in the chuck body a continuous pas-
sage 64* for the nails and for the nail punch
¢.  The nail chuck portion 622 is pivotally
connected at its upper portion, as at 65,
within the chamber 61, and against the
same, tending to force the same inwardly
of the chamber 61, bears a coil spring 66.
The nail chuck portion 62° extends above
the nail chuck portion 62* within the cham-
ber 61, being loosely pivotally connected
with the chuck body at its upper portion,
as at 67. Bearing against the nail chuck
portion 62" and tending to force the same
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inwardly of the chamber 61, is a coil spring
68. Communicating with the nail and
punch passage 64*, at the upper portion of
the chamber 61 and of the chuck portion
62°, a nail feed passage 69 is formed at one
side of the chuck body. Connected with
said chuck body 49 and communicating with
its nail feed passage 69 is a flexible nail feed
tube 70; and the said tubes 70, cne for each
of the six nail chucks «, of each of the three
sets of the latter, all extend upwardly into
connection with a movable header 71% in
the top frame member 12 of the machine,
as at 71. The nails are suitably fed to the
nail tubes 70; and the header 71* is con-
nected with and moves with the nail chuck
carrier d, as by a prop or support 722 Each
of the chuck bodies 49 consists of two halves
or members, 49* and 49", respectively, which
said halves or members are securely bolted
together, as shown at 73, in Fig. 5. This
two-part construction permits of installation
and repair of the internal parts of the nail
chuck @, comprising the nail chuck and as-
sociated features.

The nail punches or drivers ¢ of which
there are three sets of six each, one such
nail punch for each nail chuck of each of the
three sets of six of the latter, are carried each
by a punch head 74; being detachably con-
nected therewith, as at 75; and the punch
Leads 74 of each set of six of the same, are
with one exception, slidably supported by a
fixed bar or rod 76 extending forwardly and
rearwardly of the machine and supported
upon bottom flanges 77 of an open frame
work 78 constituting the nail punéh carrier
¢ and provided with side checks 79 slidably
embracing the side members 10 of the frame
f. Said bars or rods 76 one for each of the
sets of six punch heads 74, are spaced apart
in the frame work 78 in correspondence with
the relative spacing of the bars or rods 51,
which support the sets of chuck bodies 49.
Each of the punch heads 74 is suspended
slidably from its bar or rod 76 by means of
a flanged tongue 80, working in a corre-
sponding groove 81 in such bar or rod. Each
of the nail punches ¢ is of elongated form,
extending downwardly and fitting the nail
punch and passage 64* in one of the chuck
bodies 49 arranged directly beneath the
same.

Comprised within the means F for regu-
lating the nail chucks ¢ and the nail punches
¢, are a plurality of bell crank levers 82, one
for each set of the nail punches ¢. Each of
said bell crank levers being pivotally sup-
ported from the frame work 78; and all of
said bell crank levers are connected, by one
arm 84 of each with an extended connecting
rod 85. Pivotally connected at the inner
end of each with the other arm 86 of each
of the bell crank levers 82 are a plurality of
link arms 87, the outer end of each of which
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is pivotally connected, as at 88, with one of
the punch heads 74, The innermost of each
of the sets of the punch heads 74, with re-
spect to the bell crank levers 82 with which
the other punch heads of the set are pivot-
ally connected, is fixed with relation to the
bar or rod 76, by set screws or equivalents,
89, corresponding to the locked condition of
the corresponding nail chuck ¢ with which
its punch ¢ is associated. Reciprocation of
the connecling rod- 85 will cause oscillation
of the bell erank levers 82 to slide the punch
heads 74 along their bars or rods 76, extend-
ing or contracting the lines of punching op-
eration in correspondence with the exten-
sion or cuntraction of the lines of nailing
operation established by the relative ar-
rangement of the nail chucks of the several
sets of the latter.

The operation of the bell crank levers 82
and of the bell crank levers 55 is joint,
through the instrumentality of the means
f for regulating the nail chucks ¢ and nail
punches ¢; and the organizalion of such
means f is as follows:—A vertical rock shaft
90 is arranged at one side of the machine,
adjacent to the respective side members 10,
being journaled upon one of the side cheeks
79 of the frame work 78 of the nail punch
carrier, as at 91, at its upper end, and pro-
vided adjacent to its upper end with an arm
92. Between it and the arm 84 of the ad-
jacent bell crank 82 extends a connecting
rod 93 whereby all of said bell cranks 82
and the connecting rod 85 are operated.
Said rock shaft 90 extends downwardly
through spaced bearings 94 formed on one
of the side cheeks 54 of the frame work 53
of the nail chuck carrier d. A crank arm 95
is accommodated between spaced bearings
94, and connected with the rock shaft 90 by
a spline 96. Conneeted with the crank arm
95 is a connecting rod 97, which connects
with one arm of the adjacent bell crank 55,
whereby all of the bell cranks 55 and their
conmecting rods 57 are actuated in the rock-
ing movement of the shaft 90. The rock
shaft 90 has vertical play through the bear-
ings 94, and the inner end of the crank arm
95. The lower end of the rock shaft 90 is
squared and passes slidably through the
body of a crank arm 100, which is revolubly
mounted in a bracket 105 supported at 99
by the side frame member 10. DBeneath the
bracket 105 a collar 100 is fixed to the shaft
90. The collar 98 is provided with a crank
arm 100 pivotally connected by a link arm
101 with a central pivot-lever-arm 102, car-
rying at its outer end a roller 103, which op-
erates in connection with a cam 104 fixed to
the shaft 13; said lever arm 102 is supported
by a bracket 105 connected with the bracket
99. The cam 104 is provided with a curved
face groove or way 106, whereby the lever
arm 102 is oscillated, in the rotation of the
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shafl 13, to rock the vertical shaft 90 by
means of the crank arm 100, and thereby
oscillate the erank arm 95 and the crank arni
92, controlling and regulating in operation,
the nail chucks « and (he nail punches ¢,

The means G for relatively moving the
nail chuck carvier o and the najl punch ear-
rier ¢ comprises two connecting rods 107,
one arranged at each side of the machine jn-
wardly of the respective frame membor 10,
extending vertically and each connected at
its upper end, as at 108, with the frame work
58 of the nail chuck carrier 7. Tach of the
connecting rods 107 is divided centrally, ag
at 109, forming two overlapping portions
adjustably connected, as at 110, whereby
the length of ecach connecting rod 107 may
be varied, thus varying the path of play of
the nail chuck carrier . Kach of the con.
necting rods 107 is pivotally connected at its
fower end, as at 111, with one arm 1192 of a
bell crank lever 113 supported by the respec-
tive frame member 10.  The other arm 114 of
each bell crank lever 113 is provided with
4 roller 115 playing upon a disk-cam 116,
Each of the cams 116 is fixed to the shaft 9
adjacent to one end of the same. Said cams
116 are so formed that the bell cranks 113
are properly operated to move the nail chuclk
carrier d in proper relation to the najl punch
carrier e, as hereinafter set forth.

The means E for operating the nail
Punches ¢ comprise two connecting rods 117,
each of which extends vertically of the ma-
chine and is arranged outwardly of one side
frame member 10 of the same. Ea&h of said
connecting rods 117 is operatively connected
at its upper end with a bearing 118, which
bearings project laterally from the frame
work 78 of the nail punch carrier e, through
suitable openings in the side frame members
10. Each of said connecting rods 117 is op-
eratively connected at its lower end with a
wrist-pin 119, one of which is operatively
connected with a crank arm 120 fixed to one
end of the shaft 9, and the other of which is
fixed to the outer face of a gear 121. The
other end of the shaft 9 is fixed to the gear 121
which meshes with a smaller gear 122 on
the main shaft 7. A smaller gear 123 upon
the shaft 9 meshes with a larger gear 124 on
the shaft 13.

The operation, method of use and advan-
tages of the improved box-making machine
constituting the invention will be readily
understood from the foregoing description,
taken in connection with the accompanying
drawings and the following statement:—As
set forth in the first part of the description,
the box is assembled by first nailing onto the
ends and the transverse partition one of the
box sides, by then nailing on the box bot-
tom, and by finally nailing on the second
box side. The parts are shown in the draw-
ings in proper relative.positions for adding

5]

the final box side. Commencing with the
first step in the asseibling operation, the
box ends and the transverse partition are
placed upon the table or support A, where
they are held in proper upright positions
by the holding means B, comprising the
relatively movable gripping members n.
Adjustable stops 47 are properly located
with relation to the dimensions of the box
parts or shooks which the gripping members
are to receive, The operator then places,
manually, the first box side upon the box
ends and transverse partition, said ends and
partition extending through a greater space
vertically than horizontally, ~because of
their irregular dimensions, and the adjust-
ing means D are in such operative positions
as to sustain the table or support A in its
lowermost position. As the Jines of nailing
operation are to only extend across the side
of the box, the means I for regulating the
nail chucks @ and nail punches ¢ are in po-
sition to cause the close relation or least
relative space of the nail chucks @ and nail
punches ¢.  The nail punch carrier ¢ and
the nail chuck carrier 4 are in their elevated
positions, as shown in the drawings; and
the means H for regulating the holding
means B are in such position as to cause the
gripping members 7 to merely sustain the
box shooks in upright
grip upon the same. Operation of the actuat-
ing elements of the machine in the directions
indicated by the arrows, will now cause the
nail punch carrier ¢ and the nail chuck car.
rier d to descend, respectively, through the
agency of the means E, and the means @,
nails having been fed to the chuck portions
622 and 62° of the chuck bodies 49 through
the nail feed tubes 70. The punches ¢ now
descend through the punch passages 642 in
the punch bodies and engage with the heads
of the nails which are held in the chuck
portions under tension of the springs 66
and 68; and the nails are positively driven
from said chuck portions, which relatively
separate, and into the ends and partition
of the box through the first side of the box.
Simultaneously with this operation, the
means H for regulating the holding means
B cause the endwise movement of the rod or
bar 24 in the bearings 26, against the ten-
sion of the springs constitute the tension
means o and p, causing the gripping mem-
bers n to firmly engage with and hold the
box shooks during the reception of the nails
therein. Immediately upon the completion
of the aforesaid nailing operation, the means
E for operating the nail punches initiate the
elevation of the nail punch carrier ¢ with
its punches ¢. Before this elevation is com-
pleted, the means G commence the elevation
of the nail chuck carrier d, freeing the nail
chucks from contact with the nailed side of
the box, and permitting the operation of
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the means T for regulating the nail chucks
« and nail punches ¢ with respect to the
lines of nailing operation, to extend the lat-
ter for the nailing of the bottom of the box
to the other parts.

The mnail punch carrier ¢ is elevated .

through a path greater in extent than that
taken in elevation of the nail chuck carrier
d to the end that the nail punches ¢ may
clear the points of communication of the
nail feed tubes and the nail and punch pas-
sages 42, so that other nails may enter the
chuck bodies and be temporarily sustained by
the chuck portions 62* and 62°. Simulta-
neous with the elevation of the nail punch
wrrier ¢ the means H for regulating the
holding means B operate to permit relative
separation of the gripping members #, to
the end that the box in its present stage of
assemblage may be given a quarter turn
upon the table A. The bottom of the box
is now placed upon the long edges of the
ends and partition, and the table or support
is raised by the adjusting means D to com-
pensate for the decrease in the vertical di-
mensions of the box structure. The nail
punch carrier ¢ and the nail chuck carrier d
are now lowered by the means I& and the
means @, bringing the nail chucks down
upon the bottom of the box, with the chuck
bodies in extended arrangement for the long
lines of nailing operation, and the punches
e, following through the nail chueks, force
the nails from the chuck bodies into the box
shooks and through the bottom of the box.
The same sequence of operation that fol-
lowed the connection of the first side of the
box with the box shooks now occurs, permit-
ting a quarter turn of the box structure upon
the table A, the means H for regulating the
holding means B, which caused the grip of
the members n upon the box shooks in nail-
ing the bottom to the latter now operating

‘to free the box shooks from said gripping

members. But the means I for regulating
the nail chucks and nail punches now oper-
ate in their automatic manner to cause the
bunching of the nail chucks and nail
punches of each set of the same, in order to
obtain contracted or shortened lines of nail-
ing operation, the ends and partition of the
box resting upon their shortened edges for
the final nailing operation. The box struc-
ture having been turned upon the table in
position to receive the second side and the
table lowered by the adjusting means D,
the means E and G cause the descent of the
nail punch carrier ¢ with its punches ¢ and
the nail chuck carrier d with its chucks a,
as before, bringing the chucks down upon
the final box side, and nails are driven
through the second side of the box and into
the ends and partition of the latter; the
box structure being firmly held in position
by the holding means B under the actua-
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[ tion of the regulating means, which cause a
. firm engagement of the gripping member n
. with the box structure, Immediately upon
the subsequent elevation of the nail punch
earrier ¢ and nail chuck carrier d, the means
I permitting the release of the completed
box from the holding means B, and the box
is removed to make place for a fresh set of
shooks.

The operation is thus continuous, each
lowering of the nail chuck carrier and nail
punch ecarrier, together with each adjust-
ment of the table being accompanied by the
addition of one side or the bottom of the
hox to the other parts. Through the agency
of the meuns I the nail chucks and nail
punches are alternately contracted for the
production of shortened lines of nailing
operation for the successive additions of the
sides to the box shooks and expanded for the
addition of the bottom to the box shooks.
With each descent of the nail punch carrier
the means H actuate the means I to cause
the latter to firmly grip the developing box
structure; each elevation of the nail punch
carrier throwing the holding means out of
operation.

It is of importance to provide the rela-
tively movable portions 15 of the table, so
that variations in the dimensions of the box
shooks may be compensated for, the play of
the table A. under actuation of the means D
having fixed limits.

I do not desire to be understood as limit-
ing myself to the specific construction, pro-
vision, combination, relative arrangement
and association of parts, members and fea-
tures shown and described; but reserve the
right to vary the same, in adapting the im-
provements to varying conditions of use,
without departing from the spirit of the in-
vention and the terms of the following
claims:—

Having thus described my invention, I
claim and desire to secure by Letters Pat-
-ent:—

1. In an improved box-making machine,
plural-membered nailing means, and means
for automatically and to predetermined de-
gree varying the extent of the line of oper-
ation of the nailing means.

2. In an improved machine of the char-
acter described, nail chucks, nail feed means,
nail punches, and means for regulating the
nail chucks and the nail punches to auto-
matically and to predetermined extent vary
the line of nailing operation.

8. In an improved machine of the charac-
ter described, the combination, with a plu-
rality of relatively movable nail chucks; of
a plurality of relatively movable nail punches
associated therewith, means for regulating
the nail chucks and nail punches to auto-
matically vary the line of nailing operation,
and means for operating the nail punches.
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4. In an improved machine of the char-
acter described, the combination, with a plu-
rality of relatively movable nail chucks and
a plurality of relatively movable nail
punches; of means for operating the nail
punches, independent means for moving the
nail chucks with relation to the nail punches,
and means for regulating the nail chucks
and nail punches to automatically vary the
line of nailing operation.

5. In an improved wmachine of the char-
acter described, the combination, with a plu-
rality of series of nail chucks, the nail chucks
of each of said series being relatively mov-
able; of a plurality of series of nail punches,
the nail punches of each of said series Le-
ing relatively movable; and means for rel-
atively moving said nail chucks and suid
nail punches to vary the lines of nailing op-
eration.

6. In an improved machine of the char-
acter described, the combination, with a nail
chuck; of a nail punch, means for relatively
moving the nail chuck and nail punch, and
means for jointly operating the nail chuck
and the nail punch,

7. In an improved box-making michine,
a plurality of nail chucks, spaced bars upon
which said nail chucks are movably mount-
ed, and means for automatically relatively

7

moving said nail chucks to predetermined
extent. ‘

8. In an improved box-making machine,

a plurality of nail punches, a bar upon which
sald nail punches are movably supported, 35
and means for automatically relatively mov-
mng said nail punches to predetermined ex-
tent.

9. In an improved box-making machine,

a plurality of movably mounted nail chucks, 40
and means for automatically relatively mov-
ing the same to predetermined extent.

10. In an improved box-making machine,

a plurality of movably mounted nail
punches, and means for automatically rela- 45
tively moving the same to predetermined ex-
tent. '

11. In an improved machine of the char-
acter described, nailing means, and means
operating independently of the work for 50
antomatically varying the extent of the line
of operation of the nailing means.

In testimony whereof, I have signed my
name to this specification in the presence of
two subscribing witnesses.

GEORGE D. PARKER.

Witnesses:
Raymonp J. BLAKESLEE,
Car. F. HunTER.

Copies of this patent may be obtained for five cents each, by aﬁdressing the “Commissioner of Patents,
Washington, D. C.”
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