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To all w?z..-om, it may concern:

Be it known that 1, WiLLIaM CORKHILL, a

citizen of the Umted States, residing at (Jo- |
rona, in the county of Riverside and State of
(Jahforma, have mvented certain new and use-

ful Improvements in Box-Making Machines,
of which the following is a spemhcatwn

My invention rel&tes tomachines for making
and has tor |

boxes for use as crates in shipping,
its object to provide a machine tha,t will au-

tomatically assemble the bottom, sides, and

ends; and when desired a transverse partition-
board and secure t. em together into a box.
The advantages of my invention will appear
herema]‘ter and by reference to the accompa-
nying drawings, in which—
Figure 1 is a view in elevation of one side
of my invention; Kig. 2, asimilar view of the

other side; Fig. 8, a view in elevation of the
feeding end ot the machine; Fig. 4, asimilar |
~ view of the delivery end: I‘w‘ 5, a view show-
ing mechanism for operatmfr the sides and bot-

tom conveyer: Figs. 6 and 7. a detail of the
means for conveying the ends and partitions;

Fig. 8, a detail of means for elevating and
dmﬁ' the end and partition boards: Fw' 9,
etall of one of the anvils and operatmcr- |

ho

means; Kig. 10, a side view. of the side and

bottom conveyer; Fig. 11, a fragmental en- |

larged view in cross-section of one of the

cams and end ot lever for operating the nall-f

drivers. |
In the dmwmﬂ*s T show a machine for malk-

ing orange and lemon boxes; but it will be

readlly apparent that the machine may be used
for making boxes of various kinds without de-
parting from the spirit of my invention.
- oimilar reference characters indicate corre-
ponding parts throughout the several views.
Referring to the drawmcrs 1 represents a
suitable ba,se, which may, it desired, be the
floor of the factory containing my machlne
Reared on base 1 are a series “of parallel up-
rights 2, which support beams 3, on whichis

1ea,red a framework 4, consisting of uprights -

5 at the feeding end of sald h'a,me and up-

rights 6 at the assembling end, horizontal

_beams 7, and crOSf%-beams 8

9 represents a conveyer slidably mounted in

50 fra,mework 4, 10 bemo rollers ]ournaled on

1

beams 3, on Whlch said conveyer is mounted.
~The rear end 11 of said conveyer 9 fits snugly

the inside of framework 4, while the front end
12 1s narrower on each SIde and top than the

rear end the thickness of the boards to be used

1n forming;, the sides and bottom of the box.
13 represents dividing-strips secured on the
uprights 5 and 6 and cross-beams 8, the rear

end of conveyer 9 being grooved, as shown at

14, to fit said strips.
Securec

15 represents shelves
on beams 3 and strips 18 to hold

shooks of boards to form the sides of the box,
| being fed against said conveyer by means of
spring-arms 16, revolubly mounted on hori-

zontal rods 17. 18 represents a horizontal

frame for receiving shooks of boards to form

the bottoms of the box. It will be under-
stood from this description that when the con-

veyer 9 is drawn back, so that the larger rear

end 11 is out of en@awement with the boards
on shelves 15 and in tra,me 18, the boards in

each shook will bear against the end 12 of the

conveyer 9 and when it is moved forward one

board from each shook is carried forward, the

larger end 11 of conveyer 9 holding the bal-—
ance of the shoolks 1 in place. |
The conveyer 9 is actuated by means of
ropes 19 and 20, secured to the forward and
rear ends 12 and 11, respectively, of conveyer
9 and around dmm 21, keyed to shaft 22,

-]oumaled in boxes 25, seculed on beams 3,

sald shaft 22 being actuated by means of gear-
wheel 24, me&hmﬂ' with gear-wheel 25, Leyed
to the main drwe—shatt 9.

27 represents shelvessecured to the uprights

2 at the forward end of the machine and hav-
Ing a slot 28 therein.

of boards are placed to for m the ends and par-
tition of the box.

31" is a spring secﬁled to paPBItIOH 31 a,nd
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Each shelf 27 hasarun- -
way 29 at1ts end, separated from said shelf by

a transverse slot 30, and at the farther side of
‘runway 29 a partmon 31, against which shooks

90

bearing against the shook of boards to hold

them in place
32 represents upnoht boal ds adapted to be

pushed against the shooks of end and parti-
| tion boards respectively, said boards 82 bemo*

secured to brackets 33, that extend throua‘h

I 'slot 28 and ha,ve mwls 34 pwoted thereto,

95

10¢C




10

20

30

35

AO

45

592

55

60

05

=

which intermember with the teeth of ratchet-
bar 35, slidably mounted in brackets 36 under
shelves 27. Ratchet-bar 85 1s g1ven a forward
movement by means of lever 37, actuated by
cam 38 on shaft 26, and returned to its nor-
mal position when pressure of the lever is re-
leased by means of an expansible coil-spring
(not shown) mounted in boxing 40, into which
the-end of ratchet-bar 85 works.

41 represents a lever pivoted in brackets 33
to lift pawls 34 when 1t 1s desired to withdraw

boards 32 to reload with shooks of end andr

partition boards.

49 represents a vertically-adjustable beam
opposite each runway 29, normally seated on
brackets 43 on uprights 2, 44 being a cylinder
secured to sald beam 42 and slidably mounted
on vertical rod 45.

46 represents uprights made of hardwood
or spring -steel secured on the back of said
beam 42, and 47 a spring secured on the front
side of the beam to securely hold the end or
partition board that may be delivered on said
beam by the mechanism to be hereinafter de-
scribed. |

48 represents a shaft journaled in boxing 49
on the side of uprights 2, which 1s driven by
means of a beveled gear 50, keyed to the end of
said shaft, meshinginto beveled gear 51, keyed
to shaft 52, journaled in boxing 53 on one of
the uprights 2, said shaft 52 being actuated
by means of spur-gear 54, meshing in gear-
wheel 25.

55 represents sprocket-wheels keyed toshatt
48, and 56 a sprocket-chain connecting each
wheel 55 with an idler 57 at the end of runway
29, 58 being a rod secured to sald chailn, ex-
tending upward through slot 30 and bent to

traversesald runway 29 to push the board that

may be on sald runway onto the beam 42.

Beams 42 and cylinders 44 are raised by
means of cables 59 passing -upward over pul-
leys 59%, journaled on rods 8%, and then around
drums 60, said drums 60 being loosely mounted
on shaft 48 and made to revolve with said
shaft by means of spiral clutch 61, splined to
said shaft and bearine against roller 62 on the
drum. - In order that clutch 61 may be actu-
ated, I providelevers63, fulerumed in brackets
64, mounted on the base 1, said levers being
provided with a forked upper end 65 to fit into
an annular groove 66 in the clutch 61.

67 represents an expansible leaf-spring to
normaily hold the clutch 61.in engagement
with roller 62. -

In order to withdraw cluteh 62, I provide
levers 68, pivoted on brackets 69, mounted
on the base 1, the lower end of each lever be-
ing connected with one of the levers 63 by
means of rod 70, while the upper end of each
lever 68 1s provided with a roller 71, that
travels on the periphery of cam 72, keyed to
drive-shaft 26. Cam 72 1s macde circular in
shape, having a depression 73 therein into

which the roller 71 passes at the proper time

786,956

for the clutch 61 to be thrown into operation,
thus permitting springs 67 to act on lever 63
and push the clutch 61 into engagement with
roller 62 to actuate drum 60.

74 represents parallel plates secured on
beams 3 and 7 on each side of uprights 6, and
75 rods secured to one of each pair of plates,
at the upper end of which are pivoted the nail-
teed boxes T6. | |

81 represents slots 1n a table 82 to receive
the nails from the boxes 76, at the lower end
of sald slot being a suitable nail-feed operated
by means of rod 97, connected by means of
levers 98 and 99, fulerumed on beams 7 and
3, respectively, 100 being a rod connecting
the free end of lever 99 with lever 101, actu-
ated by means of cam 102, keyed to shaft 26.

103 represents a spring mounted on heam
7 and bearing against lever 98 to return it to
1ts normal position when pressure of cam 102
1s released.

104 represents a rod connecting ears 105 on
hoxes 76 with lever 98 to shake said boxes
when the lever is swung.

108 represents nail-receivers on bhcams 8,
and 109 tubes to convey the nails thereto, 1t
being understood that receivers are also pro-
vided on the uprights 6, two of which arc
shown in Fig. 8 and designated as 107, each
of said boxes being fed by means of a tube 109.

113 represents the nall-driving beams, hav-
ing pins 114 adapted to register with holes in
beams 8, connected with boxes 108, 116 being
pins secured to side plates (not shown) for
driving nails caught in receivers 107. 118
represents arms pivotally secured to said side
plates, and 119 arms suitably pivoted and piv-
otally connected to said arms 118. 120 rep-
resents rods connecting the pivotal connec-
tions of arms 118 and 119 to insure simulta-
neous movement thercof, and 121 links con-
necting the extended ends of the upper arms
118 with beams 113. From this deseription
1t will be understood that when beam 113 is
depressed the side plates (not shown) will be
driven toward each other, so that pins 114
and 116 simultancously drive the nails into
the.box.

- Beams 113 are actuated by means of levers
122, fulerumed on brackets 123 on base 1, one
lever on each side of the machine beimg con-

nected to beam 113 by means of upright rod

124, the other end being actuated by means
of eccentrically -mounted disks 125, ecach of
sald disks being provided with a flaring edge
125%, on which ride rollers 127, journaled on
cars 128 on the end of lever 122. Disks 125
are keyed to shaft 126, that 1s actuated by
means of a spuar-gear 127% keyed thereto,
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meshing with 1dle-wheel 128* that 1 turn 125

meshes with gear-wheel 129 onshaft 26. Disks
125 are keyed to shaft 126 in such positions
that the beams 113 are operated successively,
beginning with the one farthest removed from
the side and bottom feeding mechanism above

130
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described and arranged so that the nails are

driven as soon as the end or par tition is ele-
vated Into position. - .
- 130 represents wedtre shaped metal blocks
which Ishall call anvlls,” because of the use
to which they are put, pivoted, by means of
pins 131, touprights 2and are adapted toswing

under the beams 42 when elevated, as dbove

deecr'lbed to hold the end and partition boards
n pOSlthIl while being secured in the box.
When the box has been completed, the anvils

130 are withdrawn by means of an a*le rods 132,
journaled on uprights 2, bearing against loops |

An- |

133, secured to the rear of sald a,nvﬂs
ole- Iods 132 are connected in series for simul-
taneous operation by means of rod 134, con-
nected to lever 185, pivoted on upxwht 2 at

 the feeding end of the machine, which is op-

20

erated by cam 136, keyed to shaft 126, 137 be-
Ing a leaf-spring te return the lever 185 to its

- norma,l position when pressure of the cam 136

25

-sides and bottom.
The operation of my mventlon is ag followe |

has been relieved.
In order to hold the side and bottom boards

‘when the conveyer 9 is being withdrawn, I

provide spring-catches 138 on the uprlo‘hts 6
and cross-beam 8 nearest the feeding end of

the machine that spring against the end of the

boards When n p051t10n for assembling and

hold them in place, one of said ea,tehes 138

being provided for each bomd comprising the

" The drive-shaft 26 is operated by any suitable

35
40

45
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power togive it an oscillating motion.

the shelves 15 and racks 18 heve been loaded

with the boards for forming the sides and bot-
tom of the box and the shelves 97 with boards

to form the ends and partition the drive-shaft

26 is turned over toward the feeding end of
the machine.

pull the conveyer 9'to the assembling and fin-

1shing end of the machine, carrying Wlth it the

side and bottom boards, spaeed apart by strips

13, until it reaches the extr eme end of the ma-

chme when the springs 138 spring into en-
gagement with the ends of the boards and
hold them in places At the same time that
this 1s going forward in the upper part of the
maehme the shaft 48 is being turned through
the gearing 25, 54, 51, and 50,

thus causing the arms 58 to each slide a board
onto elevatmo*—beam 42, where they are each
held in p031t10n by means of uprights 46 and
springs 47. © The shaft 26 is now turned in a
reverse direction, causing rope 20 to draw the
conveyer 9 back to 1ts former position. ~ As
the conveyer 9 retreats -the cams 72 are so
placed that their depressions 73 are succes-

passing from under that portion of the box,

SO thet the lever 63, controlling the clutch 61,

that aetuated the drum 60, engages the ro]ler

[

This through the gearing 24
“and 25 turns the drum 21 in the dlrectlon to-

actuating |
chains 56 by means of sprocket Wheele 55,

62 on the drum and turns 1t, the shaft 48
traveling in.a reverse dlrectlon from that de-

scribed. above As the drum 60 revolves the
elevator 42 is raised until it finally comes to
rest on the top of anvil-blocks 130, at which
moment the roller 71 encounters the end of
depression 73 in cam 72 and the lever 63 with-
drawn, thus drawing the clutch 61 from en-
gagement with roller 62, and the dram 60 no
longer rotates with the shaft. At the same
moment the disk 125 pulls the lever 122 up,
drawing the rods 124 down, thus pulling
the beam 113, carrying driving - pins 114.
down, and by means of toggle- levers 118 the

'pletes 115 are slid toward: uprights 6, driv-
ing the nails previously deposwed in boxes

107 through the holes 110 and in the receiv-

70
75

80.

ers 108 into the sides and bottoms of the

box, respectively. The other cams, (2, are
SO a,rranfred on shaft 26 that the. remaining

elevators 42 are raised Just as the conveyer

passes from under that portion of the sides

-and bottom and the remaining disks 125 on
shaft 126, arranged so that the nmls aredriven

at the proper time, as above described. Af-
ter all the end and partition boards have been
secured In place cam ‘136 swings lever 135,

turning angle-rods 132 to swing anvils 130

back from under the elevators 42, permitting
‘them to drop to their normal positions on
‘brackets 43. - The chains- 56 meanwhile had

Q0

been revereed by reversing the shaft 48, so as -

of spring in box 40, carrying therewith the:

uprights 82 by means of brackets 33 and
pawls 34 and pushing the next end board in -

At this time the
{ machine is in the same position that it was

the shook onto runway 29.

when this description of the operation was

begun and ready to be repeated, it being un- -
'derstood that the completed box in the ma-
chine 1is pushed out by the pressure of the

to carry the rod 58 back to its orw‘mal poOSi- -
tion, and just as the elevators 42 dron to their
,orwmel position cam 38 actuates lever 37,
'puehmw retehet-bar 35 against the reelhenee |

100

110.

conveyer 9 in carrying the next supply of side
and bottom boar de to the aesemblmﬂ' part of

- the machine. _
~Having thus deeerlbed my mventlon What

I claim is— |
1. In a box-making machine, a, remproeet—
ing conveyér for dehvermcr the side and bot-

I15

tom boards to the eesembhno' device, an ele-

vator for raising the end and par tition boards
“into position, a transverse convever for de-

livering the-end and partltlon hoards to said
elevator ‘means to ralse and lower said ele-
vator, end means to secure the component

2. In a box- melﬂnﬁ' machine, a recmxoeat—
Ing conveyer for dehvermcr the side and bot-

,tom boards to the assemblmﬂ' part of the ma-
chine, elevators for conveying the end and
| partition boards upward as the conveyer re-

120

parts of the box together, substantially as de-

I seribed.
sively presented to the rollers 71 on the le- |
vers at the exact time that the conveyer is

125

130
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turns to 1ts original position, a transverse con-
veyer for delivering the end and partition
boards to said elevators and a nailing device
to simultaneously secure all the side and bot-
tom boards to each end or partition board in
turn, substantially as shown and described.
3. In a box-making machine, a reciprocat-
ing conveyer for delivering the side and bot-
tom boards to the assembling part of the ma-
chine, elevators for successively conveying
the end and partition boards upward as the
conveyer returns to its original position, a re-
ciprocating transverse conveyer for deliver-
ing the end and partition boards to said ele-

vators, and means to secure the component

parts of the box together, substantially as
shown and described.

4. In a box-making machine., a reciprocat-
ing conveyer for delivering the side and bot-
tom boards to the assembling part of the ma-
chine, elevators for successively conveying
the end and partition boards upward as the
conveyer returns to its original position, an
endless chaln conveyer for deliveri 1ng the end
and partition boards to sald elevators, and
means to actuate said elevators and chain con-
veyers, substantially as shown and desecribed.

5. In a box-making machine, a reciprocat-
ing conveyer for delivering the side and bot-
tom boards to the assembling part of the ma-

chine, elevators for successively conveying

the end and partition boards upward as the
conveyer returns to its original position, a re-
ciprocating transverse conveyer for deliver-
ing the end and partition boards to said ele-
vators, longitudinal conveyers for feeding
the end and partition boards to said transverse
conveyers, and means to actuate said elevators

- and conveyers, substantially as shown and

4.0

45

55

60

described.
6. In a box-making machine, a reciprocat-

1ng conveyer for collectively delivering the

side and bottom boards, elevators for succes-
sively elevating the end and partition boards
into position, transversely -operating convey-
ers for delivering the end and partition boards
to the elevators, nail assorting and delivering
mechanism, vertically and horizontally re-
ciprocating hammers, and means to actuate
sald meehamsm substantnllv S shown and
described.

7. In a box-making machine, a reciprocat-
ing frame for conveying the side and bottom
boards, elevators for raising end and partition
boards 1nto place for being nailed to said side
and bottom boards, a reciprocating transverse
conveyer to deliver said end and partition
boards to the elevators, nail assorting and
delivering devices, vertically and horizontally
reciprocating hammers, and means to actuate
sald mechanism, substantlally as shown and
desc,rlbed

8. In a box-making machine, elevators to

a——
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elevators in a raised position, mechanism to
feed bhoards to sard elevators., and means to
operate said elevators and anvils, substantially
as shown and described.

9. In a box-making machine, elevators to
raise boards into position, anvils to hold said
elevators in a raised position, a transversely-

operating mechanism to feed boards to said
elevators, and means to operate said elevators

and anvils, substantially as shown and de-
scribed.

10. In a box-makine machine, reciprocat-

‘Ing elevators to raise boards into position,

anvlls pivotally mounted and adapted to swing
under said elevators when raised, mechanism
to feed boards to said elevators, means to
raise and lower said elevators, and means to
swing said anvils from under said elevators,
substantially as shown and deseribed.

11. In a box-making machine, elevators, to
raise boards into position, anvils to hold said
elevators in a ralsed position, endless chin
conveyers for feeding single boards to said
elevators, and means to operate said elevators
and anvils, substantially as shown and de-
seribed.

12. In a box-making machine reciprocat-
1ngo elevators to raise boards into position, an-
vils pivotally mounted and adapted to swing
under sald elevators when raised, endless
chaln conveyers for feeding boards to sald
elevators, means to operate said clevators and
means to swing said anvils from .under said
elevators, substantially as shown and de-
scribed.

13. Ina box-making machine, elevators for
raising boards into position, anvils to hold
said elevators in a raised position, reciprocat-
ing endless chain conveyers for feeding hoards
to said elevators, and means to operate said
elevators and anvils, substantially as shown
and destribed.

14. Inabox-making machine, reciprocating
elevators for raising boards into position, an-
vils pivotally mounted and adapted to swing
under sald elevators when raised, reciprocat-
ing endless chain conveyers for feeding hoards
to sald elevators, means to operate said cle-
vators, and means to swing sald anvils from
under sald elevators, substantially as shown
and described.

15. In a box-malking machine, elevators to
raise boards into position, anvils for holding
said elevators 1n a ratsed position, a shelf for

holding shooks of boards, endless ¢hain con-

veyers, an arm on cach conveyer to Dbear
against one of the boards and push 1t onto the
elevator, and means to actuate said elevators,
conveyers and anvils, substantially as shown

and described.

16. In a box-making machine, elevators to
raise boards into position, anvils for holding
sald elevators in a raised position, a shelf for

raise boards into position, anvils to hold said | holding shooks of boards, reciprocating end-
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less chain conveyers, an arm on each conveyer
to bear against one of the boards and push it
onto the elevator, and means to actuate said

elevators, conveyers and anvils, substantially

as shown and described. _

17. In a box-making machine, elevators to
raise boards into position, anvils pivotally
mounted and adapted to swing under said ele-
vators whenraised, a shelf for holding shooks
of boards, reciprocating endless chain convey-
ers, an arm on each conveyer to bear against
one of the boards and push it onto the ele-
vator, and means to actuate said anvils, ele-

vators and conveyers, substantially as shown
and described. |

18. In a box-making machine, a reciprocat-

ing conveyer for delivering the side and bot-

tom boardstotheassembling device, elevators

for raising the end and partition boards into

position, anvils for holding said elevators .in
a ralsed position, transverse conveyers for de--
livering the end and partition boards to said

elevators, means to operate said elevators,
and means to secure the component parts of
the box together, substantially as shown and
described. - | |
19. In a box-making machine, a reciprocat-
tom boards to the assembling part of the ma-
chine, elevators for conveying the end and
partition boards upward as the conveyer re-
turns to 1ts original position, anvils for hold-
ing sald elevators in a raised position, trans-
verse conveyers for delivering the end and
partition boards to said elevators, and nailing
device to simultaneously secure all the side
and bottom boards to each end and partition

board in turn, substantially as shown and de-

seribed. o -
20. In a box-making machine, a reciprocat-

Ing conveyer for delivering the side and bot-
‘tom boards to the assembling part of the ma-

chine, elevators for sSuccessively conveying
the end and partition boards upward as the
conveyer returns to 1ts original position, an-
vils for holding said elevators in a raised po-
sition, reciprocating transverse conveyers for
delivering the end and partition boards to said
elevators, and means to secure the component
parts of the box together, substantially as
shown and described. = -

21. In a box-making machine, a reciprocat-
ing conveyer for delivering the side and bot-
tom boards to the assembling part of the ma-
chine, elevators for successively conveying
the end and partition boards upward as the
conveyer returns to its original position, an-
vils for holding said elevators in a raised po-
sition, endless chain conveyers for delivering
the end and partition boardsto said elevators,
and means to actuate said elevators and
conveyers, substantially as shown and de-
scribed.

22. In a box-making machine, a reciprocat-

Ing conveyer for delivering the side and bot-

ing conveyer for delivering the side and bot-

- tom boards to the assembling part of the ma-

chine, elevators for successively conveying
the end and partition boards upward as the
conveyer returns to its original position, an-
vils for holding said elevators in a raised po-

sition, reciprocating transverse conveyers for

delivering the end and partition boards to said

“elevators, longitudinal conveyers for feeding

the end and partition boards to said transverse
conveyers, and means to actuate said elevators

and conveyers, substantially as shown and de-

seribed.
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23. In a box-making machine, a reciprocat-

ing conveyer for collectively delivering the
side and bottom boards, elevators for succes-
sively elevating the end and partition boards
into position, anvils for holding said eleva-
tors 1n a raised position, transversely-operat-
ing conveyers for delivering the end and par-
tion boards to said elevators, nail assorting
and delivering mechanism, vertically and hori-
zontally reciprocating hammers, and means
to actuate said conveyers, elevators and ham-

‘mers, substantially as shown and described.

24. In a box-making machine, a reciprocat-
ing frame for conveying the side and bottom
boards, elevators for raising end and partition
boards into position to be secured to the side
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and bottom boards, anvils for holding said

end and partition boards in a raised position,
reciprocating transverse conveyers to deliver
sald end and partition boards to the elevators,
nall assorting and delivering devices, verti-
cally and horizontally reciprocating hammers.
and means to actuate said mechanism, sub-
stantially as shown and described.

25. In a box-making machine, a reciprocat-

ing frame for conveying the side and bottom
boards, elevators for raising end and partition
boards into position to be secured to the side
and bottom boards, anvils pivotally mounted

and adapted to swing under said elevators

and hold them in a raised position, means to
swing said anvils from under said elevators,
reciprocating transverse conveyers to deliver
the end and partition boards to said elevators
when in a lowered position, nail assorting and
delivering devices, vertically and horizontally
reciprocating hammers, and means to actuate
said elevators, conveyers and hammers, sub-
stantially as shown and described.

26. In a box-making machine, a reciprocat-

ing frame having one end smaller than the

other to receive the side and bottom boards

and deliver them to the assembling part of

the machine, reciprocating elevators for suc-
cessively conveying the end and partition
boards upward as the frame returns to its
original position, anvils pivotally mounted
and adapted to swing under said elevators to
hold them in a raised position, means to swing
said anvils from under said elevators, longi-
tudinal conveyers for feeding the end and par-
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tition boards to said transverse conveyers, nail
~assorting and delivering devices, vertically
and horizontally reciprocating hammers ar-
ranged for simultaneous operation, and mech-
anism to actuate said elevators, conveyers and

hammers, substantially as shown and de-
scribed.

In testimony whereof I hereto aflix my sig-
nature in the presence of two witnesses.

WILLIAM CORKHILL.

Witnesses:
Berr MILLER,
HerMmany M. JoHNSON.
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