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United States Patent Office 3,382,645 
Patented May 14, 1968 

3,382,645 
CARTON CLAMPING AND GUIDING MEANS 
N AN AUTOMATIC CARTON CLOSENG 
MACHINE 

Winton Loveland, Freeport, and Saul Warshaw, New 
York, N.Y., assignors to The Loveshaw Corporation, 
Farmingdale, N.Y., a corporation of New York 
(Continuation-in-part of application Ser. No. 29,212, 
Aug. 24, 1962. This application Dec. 20, 1965, Ser. 
No. 514,943 

20 Claims. (CI. 53-75) 
This application is a continuation-in-part of our appli 

cation Ser. No. 219,212, filed Aug. 24, 1962, now Patent 
No. 3,236,022, for Automatic Carton Closing Machine. 
The present invention relates to an automatic carton 

closing machine and, more particularly, to mechanisms 
therein for clamping each of a series of cartons fed there 
through successively in a temporarily stopped position at 
a flap folding station while flap folding operations are 
performed thereon and then guiding them through to the 
discharge end of the machine. 
One aspect of this invention is particularly concerned 

with the problem of folding down the top flaps of cartons 
of relatively shallow depths, such as of the order of three 
to four and one-half inches (3'-4% ') in height, in a 
machine that will efficiently perform such operations on 
cartons of random size which are higher than four and 
one-half inches (4% '). Such small cartons which have 
heights in this range frequently have rounded corners and 
are difficult to square between and to be clamped securely 
by opposed clamping members translated transversely 
relative to each other for this purpose. 

In a machine of the construction of our copending 
application Ser. No. 219,212, filed Aug. 24, 1962, such 
carton clamping means are in the form of transversely 
spaced, elongated, parallel members or rails mounted for 
drive toward each other temporarily to clamp therebe 
tween each carton when stopped at a carton sensing and 
flap folding station and then to release the closed carton 
for conveyor transport forward while the clamping rails 
serve as guides in such forward travel of the carton. The 
opposed inside faces of these clamping rails serve as the 
carton sides contacting means thereof and, in one form, 
are provided by upstanding edge flanges that flank oppo 
site sides of the flap folding station and there clamp an 
intervening carton temporarily stopped at this station. The 
conveyor means which picks up each carton at the flap 
folding station and transports it forward after a flap fold 
ing operation is performed thereon preferably is of the 
chain conveyor type having transverse flight bars that 
travel above these rail inside flanges beneath the elevat 
ing head at the flap folding station which carries the 
mechanisms for folding the top flaps down to carton clos 
ing positions. When, as is proposed in that parent appli 
cation, this flap folding head also carries beyond the flap 
folding station top taping mechanism, interference with 
the latter by the transverse flight bars of the chain con 
veyor must be avoided. 
For this purpose and in connection with the develop 

ment of one phase of the present invention the conveyor 
flight bars had to be lowered relative to the top edges of 
the opposed inside flanges of the clamping rails so that 
there was only about one-eighth of an inch (/s') clear 
ance and the height of these rail inside flanges required 
reduction to about one inch (1'). The resulting narrow 
carton clamping faces of these rail flanges increased the 
danger of crushing carton sides in the clamping action, 
and in the case of the small cartons having heights in the 
three to four and one-half inch (3'-4%') range effective 
clamping and properly aligned orientation was found to 
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2 
be unreliably attained due to the prevalence of the 
rounded corners and resulting tendency for such small 
cartons to be forced up or to jump over the opposed low 
rail side flanges. 

It was further found in the development of the present 
invention that cartons of all sizes receivable by this clos 
ing machine, including the Small ones of heights in the 
three to four and one-half inch (3'-4%) range, could 
be effectively centered in square orientation and securely 
clamped if the opposed clamping faces of the clamping 
and guiding members or the opposed rails thereof were 
provided in a form to attain an effective elevation at the 
time of clamping action of a minimum of about one and 
one-half inches (1% '). This led to the solution of the 
present invention. 

These problems were solved by designing elevating and 
retractable carton side engaging means supported on at 
least one of the pair of opposed carton clamping and guid 
ing members or rails at the inner side of the latter to 
constitute the means of contacting a side of a carton paus 
ing at the flap folding station. In the event that one of 
these members or rails is embodied with a fixed mount 
in a position to extend outside of the interference zone, 
i.e., transversely beyond the path of the transverse flight 
bars, it may have an inner side clamping and guide face 
of the required minimum elevation in the form of a fixed 
face or flange structure. The opposed and cooperative 
clamping and guiding member or rail is mounted for 
transverse drive and retraction relative to this fixed one 
and is equipped with this carton side engaging means of 
unique form characterizing the present invention. Pref 
erably both of the clamping and guiding members or rails 
are mounted within the interference zone and are thus 
provided on their inner clamping sides with such carton 
side engaging means. 
The present invention also provides means movably 

mounting each Such carton side engaging means on the 
clamping and guiding member or rail supporting it for 
alternate elevation and retraction or motion away from 
the latter and the conveyor means toward the flap folding 
sub-assembly carried by the elevating head, for appre 
ciable lap against the opposed carton side, and lowering 
Such carton Side engaging means toward the member or 
rail Supporting it and the conveyor means to minimize 
projection thereof. This invention also provides means to 
effect such retraction as the conveyor means picks up the 
pausing carton at this station and transports it forward. 
The retraction of the extending carton side engaging 
means thus permits the free passage of each lowered flight 
bar of the conveyor means. 

In association with such novel carton side engaging 
means there is also provided unique improvements in the 
mechanism for driving the opposed carton clamping and 
guiding members or rails toward each other to carton 
clamping positions and to reduce the clamping pressure 
against the carton sides sufficiently to permit each closed 
carton to be carried forward by the conveyor means with 
the opposed members or rails serving as effective guides. 
Such unique improvements simplifies the structure and 
mechanisms provided for this purpose in the identified 
parent application Ser. No. 219,212. The present inven 
tion also encompasses an improvement in the means for 
temporarily stopping each carton at the flap folding sta 
tion and then releasing it for forward transport by the 
conveyor means to beneath the top tape applying mecha 
nism in the event that the machine is equipped with such, 
this stopping means being separate from the conveyor 
means for separate operation thereof. 
Another aspect of the present invention is concerned 

with a speed up of the rate of flap folding and carton 
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closing operations effected by mechanisms of the ma 
chine to realize an appreciable increase in the rate of 
production performed by the machine. This is accom 
plished by so operating the periodically stopped chain 
conveyor section of the machine as to cause it to coast 
up to abutment of one of its transverse flight bars against 
the back end of each carton temporarily camped in a 
stopped position at the flap folding station, so that when 
the carton is released thereafter for further transport 
forward it will be picked up almost instantaneously for 
the further transport. 

In the event that any one of the group of cartons is 
delivered to the flap folding station ahead of the next 
oncoming flight bar of the chain conveyor and, in con 
nection with this second aspect of the invention, the car 
ton is stopped at this station by means separate from the 
chain conveyor there is no need to apply braking action 
to the chain conveyor. If in the temporary absence of 
such braking action the chain conveyor carries forward 
such following flight bar to abutment of the rear end of ; 
the carton stopped at the flap folding station the chain 
conveyor will be stopped by the pausing carton which 
is held by its separate stopping means. In accomplishing 
this action the drive of the chain conveyor must be re 
duced in force with ultimate slippage in order to avoid 
crushing the carton which, in accordance with the pres 
ent invention, is accomplished in a unique manner. 

This new development in the carton stopping and 
chain conveyor drive also takes into account in an effec 
tive manner the possibility that the next succeeding car 
ton may not be delivered past the entrance gate at the 
time the chain conveyor advances its next oncoming 
flight bar toward such initially critical position of this 
next entering carton. In such case braking power is ap 
plied to the chain conveyor to hold it stopped until this 
succeeding carton is delivered forward past such initially 
critical position toward or to the flap folding station and 
the separate carton stopping means thereat. 

Other objects of the invention will in part be obvious 
and will in part appear hereinafter, and the invention ac 
cordingly comprises the features of construction, combi 
nations of elements, and arrangement of parts, which 
will be exemplified in the constructions hereinafter set 
forth. 

For a fuller understanding of the nature and objects 
of the invention reference should be had to the follow 
ing detailed description taken in connection with the 
accompanying drawings, in which: 

FIG. 1 is a side elevational view to reduced scale, with 
parts omitted for clarity, of a type of automatic carton 
closing machine which embodies forms of carton clamp 
ing and guiding means and also conveyor mechanism and 
carton stopping means of the present invention; 

FIG. 2 is a top plan view to larger scale, with parts 
broken away, of the entrance end of the bed unit of the 
machine shown in FIG. 1, and illustrating features of 
the present carton clamping and guiding means and of 
the conveyor and stopping means: 

FIG. 3 is a view similar to FIG. 2, with parts in sec 
tion, of the remaining discharge end of the bed of the 
machine; 

FIG. 4 is a top plan view of a section of one of the 
carton clamping and guiding members or rails shown in 
FIG. 2, with parts broken away, on which is mounted a 
carton side engaging means, that, by way of example 
and as is illustrated therein, may comprise a movable 
shoe capable of being alternatively elevated and re 
tracted; 

FIG. 5 is a side elevational view of the structure shown 
in FIG. 4, with one of the shoe operating transverse 
flight bars of the chain conveyor being indicated in 
broken lines to illustrate its service in retracting the car 
ton side engaging shoe; 

FIG. 6 is a sectional view taken substantially on line 
6-6 of FIG. 5; 
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4. 
FIG. 7 is a top plan view to larger scale of carton stop 

gate means shown in FIG. 2, with parts broken away; 
FIG. 8 is a side elevational view of the structure shown 

in FIG. 7; 
FIG. 9 is a diagrammatic view of pneumatic equip 

ment primarily designed to operate or transversely drive 
toward each other and alternatively to retract the car 
ton clamping and guiding members or rails, as well as 
secondarily pneumatic means associated therewith that 
may serve effectively to elevate and retract the carton 
stop gate at the flap folding station; the parts of Such 
pneumatic system being shown in their relative posi 
tions to effect driving of the clamping and guiding rails 
in toward each other to opposite sides of a carton stopped 
at the flap folding station; 

FIG. 10 is a diagrammatic view similar to FIG. 9, 
illustrating parts of the pneumatic system in their rela 
tive positions as a carton is clamped at the flap folding 
station between the opposed camping and guiding men 
bers or rails; 

FIG. 1 is a diagrammatic view similar to FIGS. 9 
and 10, showing parts of the pneumatic system in relative 
positions to effect retraction of the carion clamping and 
guiding rails so as to spread them apart appreciably to 
initial positions for receiving therebetween a next Suc 
ceeding carton as transported forward to the flap folding 
Station; 

FIG. 12 is a diagrammatic view similar to FIG. 9, 
but illustrating another type of mechanism for operat 
ing the carton stopping gate at the flap folding station: 

FIG. 13 is a view similar to FIG. 10 of the pneuimatic 
equipment shown in FIG. 12 under the FIG. 10 condi 
tions: 

FIG. 14 is a partially diagrammatic side elevational 
view, with parts broken away and onitted for clarity, of 
the machine shown in FIG. 1, with the near side thereof 
removed for observation of conveyor operated control 
mechanism located on the far side thereof, and showing 
the relationship of conveyor parts, carton entrance Supply 
and feed means, carton stop means at the flap folding 
station and photocell controls with respect to a carton 
initially being fed thereto; 

FIG. 15 is a view similar to FIG. 14 showing the ad 
vance position of parts of such mechanisms as the carton 
is delivered to the flap folding station and conveyor means 
advanced to a position assuring substantially instantane 
ous pick up thereby of a carton at the flap folding sta 
tion after a flap folding operation has been performed 
at this station; 

FIG. 16 is a schematic wiring diagram of the electrica 
circuitry of the machine depicted in FIGS. 1 to 3 incl. 
as well as Solenoid valves illustrated in FIGS. 9 to 13 
incl.; 

FIG. 17 is a detail view, with parts in section and 
other's schematic, of Solenoid operated Jatch mechanim 
which may be associated with the front flap folding arm 
structure to hold this arm in its up, horizontal postiion 
for a time so as, during that period, to maintain the re 
spective manipulated open and closed conditions of a 
gang of switches operated by the movement of this flap 
folding arm, and until a closed carton has advanced 
through the machine to a certain point; and 

FIG. 18 is a schematic wiring diagram of a portion of 
electrical circuitry of another eembodiment of the ma 
chine shown in FIGS. 1 to 3 incl. which employs varia 
tions of the electrical equipment proposed in FIG. 16 
with respect to certain features and operational charac 
teristics thereof. 

Referring to the drawings, in which like numerals iden 
tify similar parts throughout, it will be seen, and par 
ticularly from FIGS. 1, 2 and 3, that the embodiment of 
the automatic carton closing machine illustrated by way 
of example therein may be similar to that of our above 
identified patent application Ser. No. 219,212 and com 
prise a bed ushit and an elevating head unit 2 supported 
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on the former by upwardly-extending standards or colum 
nar structure 3. Conventially the parts of the machine 
are made of suitable meals. The bed unit 1 has a rec 
tangular frame structure supported upon suitable legs 4. 
The frame structure may include opposed sidewalls 5 
and 6, a rea'ively low end wail 7 at the entrance end, 
and another end wall 8 at the discharge end. 
The bed unit is equipped with lateral conveyor means 

suitably supported by the franie sidewalls 5 and 6, and 
this conveyor means has an entrance end in the vicinity 
of end wall 7 asid a discharge end in the vicinity of end 
end wall 8. This conveyor means defines a longitudinal 
path of forward carton travel along which it successively 
transports a plurality of open-top carions which may be 
of random sizes including those of relatively small heights, 
such as in the range of about three inches to four and 
one-half inches (3'-4/2'). Such cartons are of conven 
tional form being constructed, if desired, from corrugated 
board and rectangular in cross section with the edges 
of the top thereof provided with upwardly-extending front 
and back flaps respectively on the leading and trailing 
top edges and opposed upwardly-extending side flaps on 
the side top edges, all to be folded down to closed lateral 
lapping positions for securement in carton closing posi 
tions. The machine of the present invention is designed 
automatically to close successively the tops of such car 
tons in this manner after they have been loaded with the 
products to be marketed or shipped therein. Accordingly, 
any suitable feeding means, such as a roller conveyor 9, 
illustrated in FIG. 1, will be mounted adjacent the en 
trance end of the bed unit 1, i.e., adjacent the end wall 7, 
Successively to feed a supply of the loaded cartons over 
the top edge of the latter to the conveyor means. The 
frame structure of the bed unit 1 may include lateral 
sheet metal ledges 0 and extending inwardly from 
the top edges of the sidewallis 5 and 6 for support of 
certain control devices as will appear hereinafier, and 
strengthening cross framing members may be embodied. 
At the entrance end of the bed unt 1, in the vicinity 

of end wall 7, is mounted a liftable gate E2 shown in 
FIGS. 1 and 2. A cross shaft 13, having its ends Sup 
ported by sidewalls 5 and 6 of the frame structure, 
pivotally supports a pair of Swinging arms 14 which carry 
on their back ends a gate bar 15. The gate bar 5 may be 
in the form of a length of angle stock having an upward 
ly-extending, carton-barring flange 16. The gate bar 5 
preferably supports thereon a rotatable roll 17 over 
which the bottom of a loaded carton may advance readily 
after a leading portion advances thereover. It will be 
understood that when the gate arms 14 are swung up 
Wardly, or in a clockwise direction as viewed in FIG. 1, 
the gate flange 16 will swing up above the plane defined 
by the tops of the series of feed rollers 9 to bar the lead 
ing end of a carton bottom supplied across the latter 
until this gate flange is lowered below this feed plaine. 
The conveyor means includes a continuously driven, 

initial endless section 27 indicated in FIG. 1 and seen in 
FIG. 2. For this purpose, an idling roller 28 may be rotat 
ably supported by a pair of arms 29 pivotally mounted 
on the cross shaft 13, or, if desired, on a fixed position 
axis by Sitable supporting means mounted to the ma 
chine frame. A driving shaft 3ie is rotatably supported 
by bearing units 3 between the frame sidewalls 5 and 6, 
and carries fixed thereto a driving roller 32. The initial 
conveyor Section 27 preferably is in the form of an end 
less belt lapped atout the rollers 28 and 32. As will be 
best seen from FIG. 1, a bottom run of the conveyor 
belt 27 is lapped back and forth about idling roils 33 and 
34 with the latter supported by tension adjusting devices 
35. The shaft 30 carries a sprocket 36 fixed thereto to 
be driven by a drive chain indicated by dot-dot-dot-dash 
lines 37 in FIGS. 2 and 3. The endless driving chain 37 
has a run apped against a guiding idler 38 and is apped 
about a driving sprocket 39. Driving sprocket 39 is one 
of a group of three thereof fixed together with the second 
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6 
40 constituting means for driving tape feeding mechanism 
and the third 41 constituting the driving Sprocket about 
which is lapped a driving chain indicated by dot-dot-dash 
lines at 42 in FIG. 3. The group of sprockets 39, 40 and 
4i are rotatably supported by a cross shaft 43 and the 
tape feed sprocket drives tape feeding mechanism com 
prising sprockets 44 and 45 about which an endless chain 
is apped and a sprocket 46 against which the drive chain 
42 is lapped in turn to drive a cross shaft 47 of tape feed 
mechanism. The endless chain 42 is lapped about a div 
ing sprocket 48 fixed to a diiving stub shaft 49 of a re 
duction gear unit 50 operated by a main driving electric 
motor 51. The driving stub shaft 49 also carries fixed 
thereto another driving sprocket 52 about which is lapped 
an endless driving chain indicated by dot-dash lines at 53 
in FIG. 3, in turn lapped about a driven sprocket 54 
rotatably supported by a cross shaft 55 equipped with 
suitable biake and clutch devices for drive of a second 
conveyor section as is explained hereinafter. 

Cross shaft 13 also carries, rotatably supported thereon, 
a pair of near and far idler sprockets 56 and 156, as will 
be seen in FIG. 2, while cross shaft 55 is rotatably sup 
ported by bearing units 57 and 157 carried by frame side 
walls 5 and 6. As will be seen in FIG. 3, drive shaft 55 
carries fixed thereto a pair of near and far sprockets 58 
and 158 respectively aligned with sprockets 56 and 156. 
The second endless conveyor section preferably is in the 
form of a pair of endless chains, indicated by dot-dash 
lies 59 and 159 in FIGS. 2 and 3, respectively apped 
about sprockets 56 and 58, and 56 and 158, for dive 
by sprockets 58 and 58. As will be best understood from 
FIG. 1, the lower run of each of the endless chains 59 
and 159 is apped beneath one of a pair of idiers 60 and 
i60 rotatably supported by a cross shaft 6 mounted be 
tween frame sidewalls 5 and 6, and beneath another of 
a pair of idlers 62 and 62 rotatably supported by an 
other cross shaft 63. The second endless conveyor section 
also includes a series of carton transporting flight bars 
64 which, as is indicated in FIG. 1, may be two in num 
ber spaced longitudinally appreciably apart. The pair of 
conveyor chains 59 and 159 also may carry a plurality 
of reversed flight bars which may be similar to the flight 
bars 64. There may be a pair of these reversed flight bars, 
and each will constitute a carton stop having the function 
of holding a carton at a sensing and flap folding station 
when the second conveyor section pauses or is held in 
stop position. However, the illustrated embodiment of the 
machine preferably employs movable gate means at the 
exit end of this station to serve as such carton stop, and 
this mechanism is fully described hereinafter. The end 
less conveyor chain 59 on the near side, as viewed in 
FIG. 1, also is equipped with a pair of tripping lugs 
66-1 and 66-2 to be carried along therewith for operat 
ing certain limit conveyor means, and in order to attain 
certain production speed-up of similar but longer tripping 
lugs 266-1 and 256-2 preferably are mounted on the 
companion conveyor chain É59 for a similar purpose as 
is demonstrated in FIGS. 14 and 15. 

It will thus be seen that the initial conveyor section 
comprising eindless belt 27 has an entrance end near the 
vicinity of the selector gate 2 and a discharge end at 
a point appreciably in advance thereof which is at a car 
ton sensing and flap folding station. From the discharge 
end of the initial conveyor section or belt 27 suitable fixed 
carton-supporting structure extends forward, and this may 
be in the form of a pair of fixed flat plates or rails 270 
suitably supported between the frame sidewalls 5 and 6, 
such as by fixed cross rod 65 beneath their front ends 
(see FIG. 2) and other similar support means. Carton 
Support plates or rails 270 terminate in the vicinity of 
the discharge end wall 8, as will be seen from FIG. 3. 
The second conveyor section comprising conveyor chains 
59 and 59 and their flights 64 extend forward at least 
from the discharge end of the belt conveyor 27 to the 
discharge end of the bed unit 1. As will be apparent from 
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F.G. 2, preferably the entrance end of the chain con 
veyor appreciably laps the discharge end of the belt con 
veyor and, in fact, has its chain-supporting front Sprockets 
56 and 56 rotatably supported on the same cross shaft 
3 which pivotally carries the arms 29 rotatably support 

ing roller 28 about which the entrance end of the con 
veyor belt 27 is lapped. Thus, any carton which is de 
livered to the sensing and flap folding station by the con 
veyor belt 27 will be picked up there by an oncoming 
flight 64 of the chain conveyor to be slid forward over 
the rails 270 to the discharge end of the bed unit . 
The near end of driven cross shaft 55 carries a housed 

magnetic brake 67-1 and the far end thereof carries a 
housed magnetic clutch 67-2, both of which are indicated 
in FIG. 3, and these units may be of conventional con 
struction. For example, the frame sidewall 5 may fixedly 
support through fixed housing 68 of the brake unit 67-i 
fixed field coils and core structure thereof opposed to an 
axially slidable armature therein. Hub 69 of drive sprocket 
58 is keyed to the drive shaft 55 and the sprocket in turn 
carries circumferentially-spaced, axially-extending pins on 
which is slidably mounted for axial motion the armature, 
which may be in the form of a paramagnetic disc (hidden 
in housing 68). The fixed core structure is annular and 
has a friction face equipped with suitable brake lining 
material opposed to a face of the slidable armature plate, 
so that when the brake field coil is energized the armature 
plate is drawn axially against the brake lining of the fixed 
magnetic core structure to clamp it thereto and prevent 
the driven cross shaft 55 from rotating. The clutch unit 
67-2 is of somewhat similar structure with the field coil 
thereof also fixedly supported by housing 168 therewith 
in, which in turn is fixedly mounted to the frame side 
wall 6. The annular core structure is carried by a hub 
keyed to the driven shaft 55. While the hub 69 of 
sprocket 158 is also keyed to the driven shaft 55, the drive 
sprocket 54 has its hub freely supported on this shaft 
for relative rotation and axial motion toward the keyed 
core structure, and sprocket 54 may be constructed of 
paramagnetic material to serve as the annular armature. 
Thus, when the field coil of the clutch unit 67-2 is ener 
gized, the drive sprocket 54 will be slid axially outward 
a short distance to have its outer face engage a friction 
facing of suitable material carried by the annular mag 
netic core structure keyed to the shaft, to connect the 
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shaft and the conveyor chain driving sprockets 58 and 158 
keyed thereto to the shaft drive sprocket 54. Since the 
magnetic brake and clutch units 67-1 and 67-2 are of 
conventional construction, further structural details there 
of are not necessary to an understanding of their func 
tions and operations, and they are alternately operated 
or energized for alternate periodic drive and pause of the 
chain conveyor section. 
As will be understood from FIGS. 1 and 3, the support 

structure 3 includes an opposed pair of upwardly extend 
ing standards or columns 75 and 75 which constitute 
supports for the elevating head unit 2, and these columns 
are fixedly mounted to the frame sidewalls 5 and 6 of 
the bed unit i in any suitable manner. The columns 75 
and 175 preferably are of channel construction so as to 
provide guiding channels 76 and 76 for slides or car 
riage means therein that serve to carry a fiap folding sub 
assembly, and to house elevating mechanism. Opposite 
ends of the cross shaft 63 extend into the channels 76 
and 176 and are fixedly mounted to these columns by 
any suitable means, such as stud bolts 77. Within the 
channels 76 and 76, fixed cross shaft 63 rotatably sup 
ports sprockets 73 and 78, forming a part of head elevat 
ing mechanism. 
As will be understood from FIGS. 2 and 3, the bed unit 

i is equipped with suitable carton clamping and carton 
travel guiding means, preferably extending from the vi 
cinity of the entrance end to a distance short of the dis 
charge end of the bed unit 1, but entirely through the 
carton sensing and flap folding station in the vicinity of 
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the discharge end of the initial conveyor section or belt 
27. This carton clamping and guiding structure may be in 
the form of a pair of rails 80 and 180, which may be 
of channel formation, as shown, to provide on the inner 
sides thereof opposed upstanding fianges 81 and 13. As 
will be understood from FIGS. 2 and 3, the clamping 
and guiding rails 88 and i80 are suitably supported by 
a pair of transverse rods 82 and 83 mounted to the frame 
sidewalls 5 and 6. Each of the rods 82 and 83 supports 
a pair of slides 84 and S4 carrying bracket arms 85 
and 35 to each of which is mounted one of the rails 80 
and 188. Thus, the guiding and clamping rails 80 and 180 
are slidably supported on transverse rods 82 and 83 for 
transverse movement inward and outward relative to the 
center of the path of carton travel defined by the longi 
tudinally-extending conveyor means. In their outward 
positions, depicted in FIGS. 2 and 3, the rails 80 and 180 
are at their initial carton-receptive positions to permit a 
carton fed over depressed gate 2 to the entrance end of 
the initial conveyor section belt 27 to advance there 
between. The front end of each of the rails 80 and 180 
preferably is equipped with a freely rotating carton guide 
roller 86 to facilitiate entrance of a carton therebetween. 
The clamping and guiding rails 80 and 284) are slid 

transversely back and forth on the guide rods 82 and 83 
by suitable driving mechanism. Such rail driving mecha 
nism may be in the form of a fluid pressure motor, such 
as a pneumatic cylinder 87 of the double-action type hav 
ing its piston head 88 equipped with a through piston 
rod 89. The rail driving mechanism includes lateral 
sprockets 90, 95, 92, 93, 94 and 95. Sprockets 90 and 92 
are supported on frame sidewall 5 by a bracket 96 while 
sprockets 93 and 95 are supported by a similar, reversely 
shaped bracket 36. Sprocket 91 is supported on sidewall 
6 by a bracket 97 and a similar bracket 98 is employed 
to support sprocket 94 on the latter sidewall, as will be 
understood from FIG. 2. Lengths of link chain are lapped 
about the sprockets 90 to 95 incl. and anchored to op 
posite ends of the piston rod 89, with suitable connections 
to the slides 84 and 184 to drive the rails 88 and 80 
transversely inward and outward. For example, a length 
99 of such link chain is anchored to the right end of 
piston rod 89 as viewed in FIG. 2 and lapped about 
sprocket 96 to extend transversely to an anchor bolt 100 
carried by slide 184 on slide rod 83. Slide 184 also carries 
another chain anchor bolt 200 to which one end of an 
other chain length 199 is anchored, with the latter lapped 
about sprocket 91 to extend transversely back to another 
anchor bolt 300 carried by slide 84 on slide rod 83. The 
latter slide 84 also carries an additional anchor bolt 400 
to which a third length 299 of the chain is connected, 
with the latter apped about sprocket 92 to extend longi 
tudinally back for lap about sprocket 93 and then trans 
versely to a fifth anchor bolt 500 carried in like manner 
by slide 184 on slide rod 82. This latter slide 184 also 
carries another anchor bolt 600 to which a fourth length 
of chain 399 is anchored and then lapped about sprocket 
94 to extend transversely back to an additional anchor 
bolt 709 carried by slide 34 on slide rod 82, with a further 
anchor bolt 809 on the latter slide having connected there 
to a fifth length of chain 499 lapped about sprocket 95 
to extend longitudinally forward to connection with the 
left hand end of the piston rod 89. Thus, when the piston 
rod 89 of the pneumatic cylinder 87 is slid longitudinally 
to the right, as viewed in FIG. 2, the clamping and guid 
ing rails 8 and 80 are driven transversely outward to 
their initial carton-receptive positions shown therein, and 
when the piston rod is then reciprocated in the opposite 
direction to the left in F.G. 2 these rails are driven trans 
versely inward toward each other for approach of their 
inside flanges 81 and 18; to opposite sides of a carton 
delivered therebetween. 
The front end of guiding and clamping rail 30 carries 

opposite the belt conveyor section 27, in the area of the 
carton sensing and flap folding station an adjustable con 
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trol or sensing device 115, as will be seen in FIG. 2. For 
the purpose of supporting the adjustable control 15 upon 
the guiding and clamping rail 180, the latter carries a 
pair of opposed brackets 125 (see FIG. 2). The brackets 
125 support therebetween a pair of longitudinally-extend 
ing guide rods 126 and 226 upon which a carriage 127 
is slidably mounted. Carriage 127 Supports a control device 
128, which may be in the form of an electrical circuit 
switch biased to one of its open and closed positions 
and manipulated to the other thereof by an actuating 
arm 129. The switch actuating arm 129 is elongated and 
extends longitudinally forward while having its mid-Sec 
tion shaped to be disposed substantially parallel to the 
inward face of flange 81 of rail 180 when retracted or 
swung back by contact with carton side structure. Thus, 
when the rails 80 and 180 are driven inward toward each 
other with a carton disposed therebetween opposite the 
control 115, the back side of the carton which is opposed 
to the switch operating arm 129 will first be contacted 
thereby. Then, as the rails 80 and 180 are brought to 
clamping positions against the opposite sides of the carton, 
this switch operating arm 129 will be retracted or pushed 
back to operate the switch 128. The control device com 
prising switch 128 and its actuating arm 129 are auto 
matically adjustable along the path of carton forward 
travel as dictated by the width of the carton. For example, 
a narrow carton causes the clamping rails 80 and 180 
to be driven inward toward each other an appreciable 
distance and the control device 128 will be advanced for 
ward an appreciable distance. With wider cartons, where 
inward travel of the clamping rails 80 and 80 is rela 
tively small, the control device 128 will be advanced for 
ward only a short distance. This automatic adjustment of 
the position of the control device 128 is attained by Sub 
stantially rigid tie means pivotally connected to the fixed 
structure of the bed frame and to the control carriage 
127. For example, elongated rigid arm or strap 139 is 
pivotally mounted at 131 to bed frame wall 6, with its 
other end pivotally connected at 133 to the carriage 127, 
as will be understood from FIG. 2. Thus, as rail 80 is 
driven transversely inward toward the center of the longi 
tudinal path of carton forward travel, the tie 130 is swung 
counterclockwise to pull the control carriage 127 forward 
along the guide rods 126 and 226. This forward adjust 
ment of the position of the control device 115 is propor 
tionate to the width of the carton at the carton Sensing 
and flap folding station. 
The machine bed unit also is provided with addi 

tional control equipment. As will be seen from FIG. 1, 
the frame of the bed unit a supports a limit control 35, 
which may be in the form of electrical circuit switching 
means having a plurality of switches mechanically linked 
together for simultaneous operation. The limit switch 35 
is provided with an actuating trigger 36 designed to be 
swung up and down and biased to its downward position 
with a drag roller 37 carried by its lower end. Limit 
switch 35 preferably is supported upon ledge 10 beyond 
the head-supporting upright column 75, such as in the 
vicinity of the location X-1 indicated in FIG. 3, so that 
the roller 137 on the actuating trigger 136 will be dragged 
over the next oncoming traveling lug 66- or 66-2 carried 
by conveyor chain 59. When the upper run of conveyor 
chain 59 in its forward travel causes lug 66- to engage 
the trigger 36, the latter will be swung up to actuate 
the switches in the limit switch unit 135, and the circuit 
switches thereof will be held to their respective manipu 
lated positions until this run of the conveyor chain ad 
vances sufficiently to free the trigger and thus permit the 
limit switches to be returned to their initial positions. 
A similar limit switch 235 preferably is mounted at loca 
tion X-2 on frame ledge 11 (FIG. 3) to be tripped by 
lugs 266- and 266-2 carried by conveyor chain 59 
(see FIGS. 2, 14 and 15). 
Additional sensing devices are provided on the machine 

bed unit 1, which may be in the form of optical carton 

O 

30 

40 

50 

5 5 

60 

65 

75 

O 
sensing devices. For example, as will be seen from FIGS. 
1 and 2, the ledge 10 may support at 38, in the vicinity 
of the selector gate 12 and slightly in advance thereof a 
photocell responsive to the light beam from a light Source 
139 supported on the opposite side by ledge 11. At the 
sensing and flap folding station Y, ledge 10 may support 
in similar fashion, substantially at the point 140, a sec 
ond photocell arranged opposite to a second light source 
for response to the beam thereof, with the latter being 
located substantially at the point 41. The functions of 
the photocells at 38 and 140 will be explained in con 
nection with the wiring diagram of FIG. 16 and the opera 
tion of the machine detailed hereinafter. 

In FIG. 1 is shown in dot-dash lines an open-top carton 
34 of relatively shallow depth or short height located 

opposite the photocell optical sensing device 140 at the 
sensing and flap folding station Y, beneath a flap folding 
and carton closing head 42 supported for elevating travel 
upon the upright columns 75 and 175. Head 142 includes 
a lateral frame member or beam 43 which supports a 
flap folding sub-assembly which may include a depending 
post 144. The bottom end of depending post 144 piv 
otally carries at 145 a front flap folding arm structure 
i46, which, due to gravity biasing, normally depends in 
the top elevated position of the head 142 shown in FIG. 
1. obliquely down and forward to the full line position 
shown in FIG. 1. The front flap folding arm structure 146 
carries a finger A47 which engages a trigger 148 of an 
other limit control, which may be an electrical circuit 
switch device 149 supported on the post 144. In the full 
line position of the front flap folding arm structure 146 
shown in F.G. 1 its finger 47 holds the switch trigger 
i48 forward to a tripped position to hold the switch in one 
of its open and closed positions. When the front flap fold 
ing arm structure 46 is swung upward to a lateral position, 
indicated by broken lines in FIG. 1, the trigger 148 of 
switch 49 is released to permit the switch to be actuated 
to the other of its two positions. The bottom of the de 
pending post 44 has anchored thereto, such as by welding, 
one end of a folded flap hold-down device in the form 
of a resilient presser strip 150, which extends forward 
with its free end unsupported, to cooperate with the front 
flap folding arm structure 146. As will be seen from 
FIG. 1, the flap hold-down strip 150 may have a con 
tinuating portion at its anchored back end, which is turned 
up obliquely and then inward to additional anchorage 
to the depending post 444, so as to provide a wedge 
shaped stop 250 for a back flap folding arm or kicker 
hereinafter described. 
The elevating flap folding head 142 also may have a 

forwardly extending lateral frame member A which 
Supports Suitable flap securing mechanism, which may be 
tape applying means of the type disclosed in our copend 
ing patent application for U.S. Letters Patent Ser. No. 
139,676, filed Sept. 21, 1961, now Patent No. 3,236,716, 
including pairs of wipe down arms B and C, to which are 
Supplied from a suitable tape supply reel D lengths of 
gummed tape to be adhesively affixed over overlapping 
flaps of a carton top after the flaps have been folded 
down in stacked or overlapping relation. Similar tape 
applying devices are carried by the bed unit 1, including 
another adhesive tape supply reel E (see FIG. 1), tape 
feed and drive sprockets 40, 44 and 45, tape mechanism 
cross shaft 47 and sprocket 46 supported thereby, tape 
feed actuators F (supported on rail 180, see FIG. 3) and 
associated structure. 
The lateral frame member or beam 143 of head 142 

pivotally supports at 5 a carton back flap folding arm 
or kicker 16 as part of the flap holding sub-assembly, 
as will be seen from FIG. 1. The back flap folding arm 
or kicker 6i is normally held in an extended or sub 
stantially lateral position when the flap folding head 42 
is elevated to the maximum height of its vertical travel, 
as is shown in FIG. 1. For this purpose the lateral beam 
43 carries a kicker actuating means, preferably in the 
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form of a pneumatic cylinder 63, as is shown in FIG. 
1. This pneumatic cylinder 163 is of the double-action 
type with pressurized fluid being alternately fed to op 
posite ends on opposite sides of its piston head by Slit 
able conduit means. Piston rod 67 mounted to the pis 
ton head of the pneumatic cylinder E63 is connected 
by a knuckle to a lever arm fixed to the pivoted kicker 
61. Thus, when pressurized air is supplied to the back 
end of pneumatic cylinder 63 the rear flap kicker iéi. 
is swung backward and upwardly to its substantially lat 
eral cocked position, shown in full lines in FIG. 1, with 
the head space of the cylinder in front of its piston head 
being vented. It will be seen from F.G. i that the bottom 
side of the rear flap kicker A61 is provided with a de 
pending tapered nose 72 having an oblique rear face 
i73-2 which, when the kicker is swung down to its de 
pending position indicated in dot-dash lines in FiG. 1, 
is oriented to substantial parallelism with the oblique 
stop 259. The cocked kicker 6, is swung down to this 
position to engage or strike the rear face of an upstand 
ing back flap on the trailing end of the open top of a 
carton and kick it forward to folded iateral position by 
reversing the pneumatic connections to cylinder 63 to 
retract the piston rod 67. When the kicker 161 is swung 
down the oblique rear face 173–2 of its tapered nose 72 
provides a flat lateral bottom surface substantially in the 
horizontal plane of the bottom surface i46- of front 
flap folding arm structure 146 when swung lip, as are 
indicated in dot-dash lines in FIG. 1. These aligned bot 
tom surfaces of the flap folding arms 14S and 6; main 
tain the folded front aid back flaps in a common lateral 
plane during forward transport of the carton which ef 
fects the folding down of the side flaps. 
The top of the column 75 and 175, which support the 

head 2 for vertical reciprocation, fixedly support at their 
top ends a reversing electric motor S74, as is indicated in 
FIG. 1. The drive of reversing motor 74 is suitably 
geared to a pair of top drive sprockets 77 and 277 
carried by the top ends of the columns 75 and 75. Drive 
chain 178 is apped about drive sprocket 77 in the vi 
cinity of the top end of column channel 75 and about the 
bottom idler sprocket 78, shown in FIG. 3 with opposed 
ends thereof anchored by suitable means at 79 to a 
slide A82 riding up and down in channel 76. In similar 
fashion, a like chain (not shown) is lapped about the far 
top sprocket 277 and bottom idler sprocket 78, and is 
anchored in like fashion to a similar slide of reversed 
form located in channel 176 of column 75. The opposed 
pair of slides i82 are suitably tied together to act as a 
carriage unit. The carriage comprising the pair of slides 
182 and its companion suitably support the lateral frame 
member or beam 43 for vertical travel down and up 
therewith. Thus, when the reversing vertical travel mo 
tor 74 is driven in one direction the entire head struc 
ture 2 is lowered to position its fiap folding means above 
an open top carton at the sensing and flap folding station 
Y, such as carton 134 indicated in FIG. 1, and when 
driven in the opposite direction will lift this head struc 
ture to its initial elevated position, such as that indicated 
in full lines in FIG. 1. 
Maximum limits of up and down motion of the head 

structure 2 are dictated by suitable limit means, which 
may be in the form of switch means in electrical cir 
cuitry of the reversing motor 174. Such switch means 
may be of the double-throw type so as alternately to 
open the energizing circuits of the reversing motor 174 
to limit the down and up drive thereof. Such reversing 
motor control switch unit 86 is suitably mounted on 
slide 82. Switch unit 186 is provided with a double 
action actuating trigger 87 arranged to be abutted in 
its up and down travel to bottom and top stop collars 
190 and 93, fixed upon a vertical control rod 91 Sup 
ported by bed unit frame ledge 18 and the back edge 
flange of column channel 75. The bottom stop coliar 33) 
will limit lowering of the head structure 2, So as to as 
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sure that no parts thereof will be driven down to jam 
against any of the bed unit structure should the down 
energizing circuit of the reversing motor 74 accidentally 
be closed in the absence of a carton at the sensing and 
flap folding station, thus being provided as a safety meas 
Lig. 

As will be seen from FIG. 1, the flap folding head 
structure 42 includes suitable carton side flap folding 
plows 233 having their initial top ends at 234 mounted to 
the head beam 43 by a bracket block 236 and from 
which they extend obliquely down in an advance direc 
tion while converging toward each other. As is presently 
known in the art, plows of such shape will gradually 
turn over and fold down upwardly-extending carton flaps 
when they are rinoved forward to engagement of their 
outside faces against the inner sides of such plows. 
As has been previously indicated each of the carton 

clamping and guiding members or rails 80 and 180 is pro 
vided with a carton side engaging means carried thereby 
or Supported thereon at its inner side in the area of the 
sensing and fiap folding station Y to constitute the means 
of contacting a side of a carton, pausing at this station, 
by structure of these members or rails. Such carton side 
engaging means are shown at 285 and 2050 in FIG. 2, 
with the parts of the latter being mirrored duplicates of 
those of the former. Thus, the Structure of the device 
shown at 295 will here only be described in detail. The 
inward side of the ciamping and guiding member or rail 
89, and its inside flange 85 are provided with an elon 
gated notch 24, and a like notch 2048 is provided in the 
opposed side of the cooperating or companion member 
or rail 80. 
As will be more fully understood from FEGS. 4 to 6 

incl., upon the top face of the web of rail 80 is fixedly 
mounted a U-shaped channel section 286 by bolts 257 
with its upstanding flanges 263 provided with transversely 
aligned holes 289 through which extends a pivot pin or 
bolt 2:0. A shoe 2 is is pivotally mounted upon the pivot 
pin or bolt 2:6. Shoe 2 is in the shape of an inverted 
channel section having an inward side flange 22 fitted 
for vertical motion in the notch or gap 284 and an out 
ward side flange 23 provided with a rearwardly extend 
ing extension 24 having a hole 2:15 through which the 
transverse pivot pin or bolt 26 extends. As will be seen 
from FIG. 5, the top edge 216 of the flange extension 
234 is sloped in a forward direction obliquely upward to 
the top face of the shoe web 227 for camming upwardly 
an oncoming chain conveyor transverse flight bar 64, as 
will be explained later. An arm 218 is welded to the 
underside of the web 217 and is provided with a like hole 
225 aligned with that in the flange extension 24 through 
which the transverse pivot pin or boit 250 extends for 
pivotal mount of the shoe 2:1. 
The upstanding fianges 208 of the channel section 206 

carry a transverse fixed pin 22 and the inverted flange 
253 of the shoe 211 and the forward end of the arm 28 
have provided therein transversely aligned slots 22 in 
which the projecting ends of the pin 220 ride as stop 
Ineans for limiting up and down swing of the shoe 2 i. 
Upon the forward end of the channel section 296 is 
mounted a helical compression Spring 222 upon which 
the forward end 223 of the pivoted shoe 21; rests so that 
it is spring biased upwardly. 

it wiil thus be understood that with the pivoted shoes 
2ii of the carton side engaging means 295 and 2650 
swung upwardly to their extended positions as dictated 
by the biasing of their springs 222 the opposed inward 
side flanges 2:2 will be brought to secure clannping con 
tact against opposite sides of the carton 34 at the seasing 
and flap floiding station Y, there to have maximum lap 
against the surfaces of these carton sides and to assure 
the provision of the minimum height of clamping action 
to about one and one-half inches (1/2') found to be 
necessary to assure Secure carton anchorage with properly 
aligilcd Orientation of the latter. As the front flap folding 
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operation is performed at station Y upon the carton 134 
held securely clamped thereat between the clamping rails 
80 and 180 the chain conveyor is started so that its top 
run travels forward to carry up behind the stopped car 
ton one of the flight bars 64 and cause it to pick up this 
carton for carrying it forward for performance of the 
flap folding operation on the upstanding rear carton flap. 
Then as the carton is carried farther forward by for 
wardly traveling flight bar 64 the upstanding carton side 
flaps are lapped down over the folded front and rear flaps 
to complete the closure of the carton top after which the 
closed carton is carried still farther forward beneath the 
tape applying mechanism mounted on beam A. 
As will be explained later the clamping action of the 

clamping members or rails 80 and 180 is converted to a 
guide operation by reducing the clamping force to a low 
biasing pressure so as to permit the closed carton to be 
so carried forward from the flap folding station Y with 
guidance by these opposed rails. During this forward 
transport of the closed carton by the transverse flight bar 
64 the upwardly projecting clamping shoes 211 which 
have their forward ends intercepting the path of forward 
travel of the transverse flight bars must be lowered to 
permit free pasage of the latter. The oncoming flight bar 
64, indicated in broken lines in FIG. 5, will ride along 
the upwardly sloping top edge 216 of the shoe web 217 
and over the latter to depress each shoe 21 for permit 
ting such free passage of the flight bar. In order that the 
attendant frictional drag between the bottom of each 
flight bar 64 and the top structure of each pivoted shoe 
211 will not cause such rapid wear as to undesirably limit 
the life of the shoe structure the flight bar, or at least its 
bottom section, and the shoe, or at least its top section, 
advantageously may be made of steel and surface hard 
ened. Alternately such friction surfaces may be protec 
tively covered by tough friction reducing material, such 
as Teflon or similar composition. 
As has been previously indicated means for stopping 

each oncoming carton at the flap folding station Y, for 
performance thereon of the front flap folding operation, 
thereafter to be withdrawn to permit the carton to be 
picked up by the chain conveyor and transported for 
ward, may be a reversed transverse flight bar of the type 
and function taught in our prior application Ser. No. 
219,212. However, this function may be performed by 
movable gate means illustrated at 224 in FIG. 2 and 
shown in detail in FIGS. 7 and 8. This stop gate means 
may be in the form of a lift gate which in its elevated 
position intercepts the carton path and which may be 
retracted or lowered out of this path at the proper time. 

It is preferred that such movable gate means 224 be 
in the form of a pivoted stop paddle structure 225 having 
a journal 226 through which a transverse pivot pin 116 ex 
tends. Movable gate means 224 is supported by means of 
a pair of longitudinal plates 17 supported on transverse 
rods 65 and 83 of the machine frame, and these plates 
are tied together by a tie bolt structure 18 (see FIGS. 
2, 7 and 8). Plates 117 support the transverse pivot pin 
116. For the purpose of swinging this paddle structure 
225 rearwardly up to intercept the carton path and swing 
ing it forwardly down to a retracted position a pneumatic 
motor is provided which includes a cylinder 227 suitably 
supported at its back end 228, such as by ears 119 which 
pivotally receive therethrough tie bolt 118 for swinging 
motion of this cylinder, and the latter carries a reciprocat 
ing piston head 229 (see FIGS. 9 to 13 incl.). The piston 
structure of this pneumatic motor includes with the piston 
head 229 a piston rod 230 extending from out of the other 
end 231 of the cylinder 227 for driving connection with 
the pivoted stop paddle structure 225, such as by means 
of connector knuckle 232. Thus, when the piston rod 230 
is thrust forward, i.e., back toward the entrance end of 
the machine, it will swing the pivoted paddle structure 225 
counterclockwise to lift it up into the carton travel path 
to constitute a stop for each carton as the latter is moved 
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4. 
up by the conveyor means into the flap folding station Y, 
as is indicated in FIG. 2. This stop paddie structure 225 
will be retracted out of the carton travel path by clock 
wise swing forward upon retraction of the piston rod 230. 
Such reciprocative action of the piston rod 230 with at 
tendant elevation and retraction of the stop gate paddle 
structure 225 will be explained more fully in connection 
with FIGS. 9 to 14 incl. 

In FIGS. 9 to 11 incl. are shown diagrammatically 
pneumatic circuitry for association with and control of the 
clamping rail driving motor 87 including a source of pres 
surized gaseous medium or air and a pair of solenoid 
valves. It is therein proposed also to associate with such 
pneumatic circuitry the pneumatic means for controlling 
and manipulating the movable gate means 224 in the 
form of the pivoted stop paddle structure 225. As will be 
seen from FIGS. 9 to 11 incl. the pneumatic motor 87 in 
cludes a double-ended cylinder 301 in which is reciproca 
tively mounted piston head 88 provided with a through 
piston rod 89 fixed thereto. One end 302 of the cylinder 
30 has projecting therethrough leading section 303 of 
the double-ended piston rod 89 to which the initial section 
of the traverse chain 99 is connected for moving or driving 
the spread-apart clamping and guiding rails 80 and 180 
from their initial positions of FIG. 2 inward toward each 
other to clamping of an intervening carton at the station 
Y upon inward motion of this piston section. The other 
end 304 of pneumatic motor cylinder 30i has projecting 
therethrough the other end section 305 of the double 
ended piston for connection to the traverse chain Section 
499 which, upon outward travel, cooperates in such in 
ward drive or approach of these clamping rails 80 and 
180. In FIG. 9 the initial position of the piston head 88, 
as would be occupied under the FIG. 2 conditions, is in 
dicated in dotted lines at 188, and it is shown traveling to 
the left for effecting the drive of the clamping rails 80 
and 180 inward toward each other to opposite sides of a 
carton stopped at the flap folding station Y. 
The pneumatic circuitry diagrammatically illustrated in 

FIGS. 9 to 11 incl. is shown in FIG. 9 as including a pair 
of solenoid valves 194 and 195. Since the main pressurized 
air supply, indicated at 306, is connected directly to one 
orifice of the solenoid valve 95 and thence through the 
next solenoid valve 194 to the pneumatic motor cylinder 
301, solenoid valve 195 will be here identified as a first 
such valve, and solenoid valve 194 will here be considered 
as a second such valve. The solenoid valves 195 and 94 
are modified forms of four-way valves. The first solenoid 
valve 195 has two orifices on the outlet side thereof, i.e., 
Evi and IIv1, indicated respectively at 307 and 308. This 
first solenoid valve 195 also has three orifices on the inlet 
side thereof, i.e., IIIv, IVv1, and Vivi, indicated re 
spectively at 309, 310 and 311. 

Similarly, the second solenoid valve 194 has two orifices 
Iv2 and IIv2 on its outlet side respectively indicated at 
312 and 313. The second solenoid valve 94 also has on 
its inlet side three orifices IIIv2, IVv2 and Wv2 respec 
tively indicated at 314, 315 and 316. 
The third and fifth orifices of solenoid valve 195, at 

309 and 311, alternately serve as vents to atmosphere, 
and the fifth orifice at 316 of the second solenoid valve 
194 periodically serves as a similar vent. 
The supply of pressurized air 306 is connected by a 

conduit 317 through a regulator 318 to the fourth orifice 
of solenoid valve 195 at 310, and its second orifice at 308 - 
is connected by a conduit 359 to the fourth orifice 315 of 
the second solenoid valve 194. The supply of pressurized 
air 306 is also connnected by a conduit 320 through a 
regulator 321 to the third orifice 314 of the second sole 
noid valve 194. The first and second orifices at 312 and 
313 of the second solenoid valve 94 are respectively con 
nected by conduits 322 and 323 to first and second ducts 
or passages at I and II at 324 and 325 which communicate 
with the chamber of the pneumatic motor cylinder 30i at 
its respective ends 302 and 304. The regulator 318 is set 
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to provide a relatively high pressure of the gaseous medium 
or pressurized air, e.g., forty-five pounds per square inch 
(45 lbs./sq. in.), and that at 32 is set to provide a rela 
tively low pressure of the gaseous medium or pressurized 
air, e.g., five pounds per square inch (5 lbs./sq. in.). 

It may be found desirable to apply greater gaseous 
pressure to the stop gate operating cylinder 227 than 
that which is applied to the rail driving cylinder 36: 
as the relatively high pressure is fed to the latter. This may 
become desirable in connection with the handling of 
relatively heavily loaded cartons which entails applica 
tion of appreciable positive pressure to the stop gate op 
erator 229 to assure that the stop gate 225 will effect 
the required positive stoppage of such cartons at the flap 
folding station Y, while liniting the maximum pressure 
feed to the rail driving cylinder 301. This may be ac 
complished in a simple manner by moving the pressure 
regulator 318 out of the conduit 319 to a point inter 
vening orifice 315 of the second solenoid valve 194 and 
the interconnection between conduit 319 and the conduit 
332 which deliver the relatively high pressure to the stop 
gate operating cylinder 227, such as to the alternate point 
indicated at 313a in FIG. 9. As a consequence, the pres 
sure of the source 306 may be raised to that determined 
to be sufficient to bias the carton stop gate 225 to its up 
position under all conditions of maximum load demand 
while assuring that the maximum pressure Supplied to the 
rail driving cylinder 301 through the solenoid valve 194 
will be limited to a lower value, such as forty-five pounds 
per square inch (45 lbs./sq. in.), as dictated by the regul 
lator 39, when the later is located at the point 318a. 
With the ciamping rails 80 and 180, their traverse 

equipment and the piston structure of the pneumatic 
motor 87 in the initial positions illustrated in FIG. 2, 
energization of both of the solenoid valves 195 and 194 
by means hereinafter described in connection with the 
diagrammatic showing in FIG. 16 of the electrical and 
pneumatic circuitries, pneumatic flow passages through 
these valves illustrated in FIG. 9 are attained. Thus, inlet 
orifice 319 of the first energized solenoid valve 195 is 
connected by a cross-passage 326 to its orifice 368 for 
feed through conduit 319 to orifice 315 of the second 
energized solenoid valve 194. Orifice 315 of energized 
solenoid valve 194 is connected by a cross-passage 327 to 
its orifice 312, whereby the relatively high pressure air 
is conducted through conduit 322 to the forward end 
362 of the cylinder 301, so as to thrust the piston 88 in 
the latter back from its position at 188 toward its terminal 
position 288, both such positions being indicated in 
dotted lines. This action will cause the traverse chain 
99-399 to drive the clamping rails 80 and 180 inward 
from their initial widely spread-apart positions toward 
each other with their clamping shoes 21 approaching 
to abutment of opposite sides of the carton i34 tempo 
rarily held stopped at the flap folding station Y by lift 
or stop gate 225. During such feed of the relatively high 
pressure air to the forward end 302 of the chamber of the 
pneumatic motor cylinder 30 air in the latter on the 
opposite side or behind the piston head 88 will be bled out 
through conduit 323 to orifice 313 of the second ener 
gized solineoid valve 194 for venting through orifice 316 
thereof by a cross-passage 328. 

After the front flap on the leading end on the carton 
134, while the latter is clamped at the station Y, is folded 
back and downward upon the top of this carton the 
chain conveyor is started up to carry forward one of its 
transverse flight bars 64–1 and 64-2, so that the latter 
is brought up behind this carton to pick it up and trans 
port it forward between the opposed rails 80 and 188 
in their inward position which now serves as guides. 
For this purpose, the clamping pressure must be relieved 
to an appreciable degree so as to permit Such slide of the 
carton between these now lightly elastically biased rails 
80 and 86 in their inward positions. This is accomplished 
by deemergizing both of the solenoid valves 195 and 194 
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to manipulate them for establishing the flow passages 
therethrough illustrated in FIG. 10. Now the relatively 
high pressure or gaseous medium delivered through con 
duit 317 is cut off at the first de-energized solenoid valve 
95 from communication to the pneumatic motor cylinder 
30. However, the relatively low pressure gaseous medium 
is delivered through conduit 320 to orifice 314 of the 
second de-energized solenoid valve 94 for feed through 
its cross-passage 329 to orifice 312 for delivery by conduit 
322 to the forward end 392 of the chamber of the cylinder 
30. At the same time the air in the other end 304 of 
the cylinder 301 located on the opposite side of piston 
head 88 is continued to be vented through conduit 323 
and now cross-passage 330 established between orifices 
313 and 315 of de-energized solenoid valve 194, thence 
via conduit 319 and finally from orifice 308 to vent orifice 
311 by way of cross-passage 331 of de-energized solenoid 
valve 195. As a result, the rails 80 and 180 are elastical 
ly biased to opposite sides of the carton 134 under rela 
tively light pressure, such as five pounds per square inch 
(5 lbs./sq. in.) to permit the carton to slide forward 
therebetween. 
As will be best understood from the following descrip 

tion of operation in connection with the showing in FIG. 
16 a very short period may intervene the attainment of 
the conditions depicted in FIGS. 9 and 10. During this 
period the solenoid valve 195 may be de-energized short 
ly before solenoid valve 194 is de-energized so that valve 
195 is conditioned as shown in FIG. 10 while valve 194 
remains energized as is indicated in FIG. 9. In this event 
solenoid valve 195 will feed the relatively high pressure 
air across from orifice 310 to orifice 307 for conduction 
by conduit 333 to the front end 231 of cylinder 227, 
thereby effecting retraction of stop gate 225. This is ac 
companied by venting the back end 228 of cylinder 227 
through conduit 332, orifice 308, passage 331 and out 
vent orifice 311. As this occurs both supplies of pres 
surized air are cut off from communication with the 
clamping rail traverse cylinder 301, the relatively high 
at orifice 310 and the relatively low at orifice 314. The 
inwardly positioned clamping rails 80 and 180 remain 
abutted against the opposite sides of the carton at the 
flap folding station for the short time until the condition 
of FIG. 10 is attained to apply relatively low biasing 
pressure to these rails. 
When the succeeding carton is admitted into the en 

trance end of the machine and fed forward toward the flap 
folding station Y the first solenoid valve 195 again be 
comes energized while the second solenoid valve 194 re 
mains de-energized. The condition of the pneumatic cir 
cuitry associated with the pneumatic motor 87 at such 
time is illustrated in FIG. 11. It will there be seen that 
now the relatively high pressure gaseous medium is again 
fed through conduit 317, e.g., at forty-five pounds per 
square inch (45 lbs./sq. in.), to the energized first solenoid 
valve 195, through its cross-passage 326 to conduit 319, 
and thence through cross-passage 330 through the de 
energized second solenoid valve 94 to conduit 323, to be 
supplied through the back end 304 of pneumatic motor 
cylinder 301 behind the piston head 88 for urging the lat 
ter forward, back to its initial position 188. At the same 
time relatively low pressure gaseous medium, e.g., at five 
pounds per square inch (5 lbs./sq. in.), is supplied 
through conduit 320 and by way of cross-passage 329 
through de-energized second solenoid valve 194 and con 
duit 322 to the forward end 302 of the pneumatic motor 
cylinder 301, ahead of the piston 88 therein. The differ 
ential in pressures on opposite sides of the piston 88, e.g., 
forty pounds per square inch (40 lbs./sq. in.), is thus ap 
plied behind the piston head 88 to thrust it forward toward 
its initial position 88, so as to return the rail traversing 
equipment back to its initial positions of FIG. 2. This 
action retracts the rails 80 and 80 away from each other, 
so as to spread them apart for receiving therebetween 
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the next succeeding carton as it enters the entrance end 
of the machine. 
The action described above in connection with FIGS. 

9, 10 and 11 is then repeated with this next carton as it is 
fed forward by continually traveling endless conveyor belt 
27 to the flap folding station Y. As has been previously 
indicated, stop mechanism is required at the forward 
end of the flap folding station Y, intercepting the path of 
forward travel of this succeeding oncoming carton, so 
as to stop it in proper position for lowering of the elevat 
ing head 2 down thereover to effect the initial flap folding 
operation, i.e., the folding back and down upon the top 
end of the carton its upstanding leading flap. As is pointed 
out above the stop mechanism to intercept this oncoming 
carton and cause it to pause at the flap folding station Y 
may be in the form of a retracted gate, such as that shown 
at 225 in FIGS. 1, 2, 7 and 8 or in FIGS. 9, 10 and 11, 
which is to be lifted into a carton path intercepting posi 
tion for abutment thereagainst of the leading end of the 
succeeding carton. As will be seen from the diagrammatic 
showing of the pneumatic circuitry in FIGS. 9 and 11 the 
pneumatic cylinder 227 and its piston structure 229, 230 
may perform this gate lifting operation by having the 
back end 228 of the chamber in this cylinder connected 
by a conduit 332 to the interconnecting conduit 319, to 
supply thereto, behind piston head 229 the relatively high 
pressure gaseous medium, e.g., at forty-five pounds per 
square inch (45 lbs./sq. in.), to thrust this piston head 
forward causing piston rod 230 to raise the stop gate 225 
to its full line position shown therein. This action occurs 
when first the solenoid valve 95 is energized, and may 
happen when the clamping rails 80 and 80 are in their 
relative inward clamping positions and while solenoid 
valve 194 is de-energized, as depicted in FIG. 11, so that 
these clamping rails will be driven away from each other 
to their spread-apart positions of FIG. 2, to be maintained 
in this up carton intercepting position as solenoid valve 
194 is then energized, as indicated in FIG. 9, to drive 
these spread-apart rails inward toward their carton clamp 
ing positions. In starting up operation of the inactive ma 
chine the stop gate 225 is raised immediately when the 
circuitry is first supplied with power causing solenoid 
valve 195 to be immediately energized, as will be ex 
plained in the description of FIG. 16. Thus the stop gate 
225 is raised to its intercepting position to stop the next 
oncoming carton at the flap folding station Y and then the 
clamping rails 80 and 180 are brought snugly against 
opposite sides of the stopped carton at the flap folding 
station, with their clamping shoes 2:1 abutted to opposite 
sides of the carton under relatively high clamping pres 
sure, e.g., forty-five pounds per square inch (45 lbs./sq. 
in.). With the application of the relatively high pressure 
gaseous medium behind the piston head 229 the gaseous 
medium or air in the head end 231 of the chamber of the 
cylinder 227 was vented by a conduit 333 connected to 
orifice 307 of the first energized solenoid valve 195 for 
venting through cross-passage 334 of the latter and its 
vent orifice 309. 
As will be seen from FIG. 10 when both solenoid valves 

195 and 194 are then de-energized, the relatively high 
pressure gaseous medium is supplied through orifice 310 
and cross-passage 335 of the first de-energized solenoid 
valve 95 to be fed through conduit 333 to the head end 
23 of the chamber of stop gate cylinder 227. This causes 
the relatively high pressure to be applied to the opposite 
side or in front of the piston head 229 to cause it to retract 
piston rod 230 and effect attendant retraction or lowering 
of the stop gate 225. This gate retraction releases the 
carton for further forward transport at the time the in 
wardly located clamping rails 80 and 189 become biased 
with relatively low pressure gaseous medium to convert 
them to guiding rails. By reference to FIG. 11 it will be 
seen that when the first solenoid valve 195 again becomes 
energized with maintenance of the de-energization of the 
second solenoid valve 194 retraction of the guiding rails 
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3. 
80 and 180 is begun and again relatively high pressure 
gaseous medium is fed to behind piston head 229 in the 
cylinder 227 to thrust it toward its maximum position of 
advance 229-1 for raising the gate 225 to its carton stop 
ping position 225-1. 

This cycle of operation of lifting and retracting the 
carton stopping gate 225 is cyclically performed simulta 
neously with the recycling operations of the inward drive 
and outward retraction of the rails 80 and 180, as are 
illustrated in FGS. 9, 10 and 11. 

It is to be understood that the alternate lifting and re 
traction of the stop gate 225 need not depend upon al 
ternate pneumatic drive of its operating mechanism, such 
as the piston 229 of cylinder motor 227. As will be seen 
from FIGS. 12 and 13 the interconnecting conduit 332, 
which in FIGS. 9, 10 and 11 connects the back end of the 
chamber of cylinder 227 to the interconnecting conduit 
319 for supply of relatively high pressure gaseous medium 
thereto periodically, may be omitted. In such case the stop 
gate mechanism 2240 may include a helical compression 
spring 336 mounted within the cylinder 2270 behind the 
piston head 229, with the back end 228 of this cylinder 
vented, such as is indicated at 337. Such compression 
spring 336 thus constitutes the motor which thrusts the 
piston head 229 forward to cause piston rod 230 to raise 
the stop gate 225 to its carton path intercepting position, 
as is indicated in FIG. 12. This expansion of the motor 
spring 336 is permitted when the front end 23A of the 
cylinder 2270 is connected by means of conduit 333 to 
the vent orifice 309 by way of cross-passage 334 of the 
first energized solenoid valve 95, with the cylinder cham 
ber behind the piston head 229 being permitted to aspirate 
air through vent 337. Thus this lifting force is applied to 
the stop gate 225 to lift it up to its carton path intercept 
ing position takes place at all times that retracting pres 
sure is not applied to the front end 231 of cylinder 2270, 
including the time when the opposed rails 80 and 80 are 
driven to more progressively inward toward opposite 
sides of an oncoming carton, So as to stop the latter at 
the flap folding station Y, there ultimately to be secure 
ly clamped by these rails and their clamping shoes 21. 
As will be seen from FIG. 13 when both of the sole 

noid valves 195 and 194 are de-energized to apply rela 
tively low pressure gaseous medium to the opposite side 
of the piston head 88 in the cylinder 30 of rail driving 
pneumatic motor 87 for conversion of these rails to carton 
guiding means the relatively high gaseous medium, e.g., 
at forty-five pounds per square inch (45 lbs./sq. in.), is 
supplied from conduit 317 through cross-passage 325 of 
the first deemergized solenoid valve 95 and by way of 
conduit 333 to the front end of 23 of the cylinder 2270 
so as to retract the piston head 229 and its piston rod 230 
for withdrawing the stop gate 225 from the path of the 
carton to allow it to be transported forward from the 
flap folding station Y. This action compresses the motor 
spring 336 with vent of air through the vent 337. This 
condition of FIG. 13 is maintained until the first solenoid 
valve 95 is again energized, such as while the de-ener 
gization of the second solenoid valve 194 is maintained for 
effecting the retraction of the guiding rails 80 and 80 
from each other to permit reception of the next oncoming 
carton, as in FIG. 11, at which time feed of relatively 
high pressure gaseous medium to the front end 23 of 
cylinder 2270 is cut off to permit the spring 336 again to 
raise the stop gate 225. 
As will be seen in FIGS. 14 and 15 lugs 266-1 and 

266-2 carried by the far conveyor chain 59 are of ap 
preciable length, being about thirty inches (30') long in 
an operative embodiment of the machine depicted by way 
of example in the drawings. As was previously indicated 
these lugs 266-1 and 266-2 are provided for successively 
engaging beneath roller 237 on the tip of trigger 236 
which manipulates a second limit switch 235, the latter 
being biased to one condition of circuit control and when 
its trigger is tripped upwardly by either of such lugs car 
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ried therebeneath to manipulate it to another condition 
of circuit control. These lugs 266-E and 266-2 are of the 
appreciable length shown so that the Second condition of 
circuit control effected by the tripping may be maintained 
for a proper time release. The relative positions of the 
pair limit switch tripping lugs 65- and 66-2 with respect 
to tripping lugs 266- and 256-2 are shown therein by 
the bracketing of the positions of the former (not view 
able in FIGS. 14 and 1.5) for an understanding of the 
relative timing of the operations of the limit Switches 
135 and 235, respectively controllied by the Switch tripping 
lugs 55-5 and 66-2 on the conveyor chain 59 and the 
switch tripping lugs 266- and 265-2 carried by the con 
veyor chain 59. The operations illustrated in FGS. 14 
and 15 and the actions dictated thereby are here ex 
plained in connection with the operational details de 
scribed with refeerince to the circuitry shown in FiG. 16. 
As is illustrated in F.G. 15 the electrical circuitry of 

the machine, shown by way of example in the accompany 
ing drawings, includes AC power supply lines L., L2 and ; 
L3, to which are connected in parallel circuits to Supply 
such power to main motor 5 aid AC reversing starter 
Switches 253 and 254 of the vertical motion motor 74. 
Starter switches 252 are closed by energization of a relay 
coi! 2533. The Up starter switches 253, which dictate drive 
of motor 74 in one direction for the lift of the head 2, 
are closed by energization of a relay coil 2533, and the 
own starter Switches at 254, which dictate reversed dive 

of this notor for lowering the head, are closed by eier 
gization of relay coil 2543. A brake coil 255 is associated 
with motor 74 to hold it in stopped position. A rectifier 
circuit 256 for converting AC power to DC energy Sup 
pies the latter to magnetic brake 67-5 and magnetic 
clutch 67-2 through parallel circuits between coiaductors 
342 and 343 thereof, and these parallel circuits are al 
ternately closed. The circuit of the magnetic brake 57-5 
includes a biased-closed Switch 256- and the circuit of 
the magnetic clutch 67–2 includes a biased-open switch 
256-2, and these switches are tied together for sinui 
taneous alternate opening and closing by a relay coil 2560. 
Since relay coil 2563 is initially de-energized, the brake 
circuit Switch 256-5 remains closed with the brake ap 
plied to the drive of the chain conveyor 59-559. In the 
illustrated machine it is desirable to connect the clutch 
switch 256-2 to conductor 342 alternately through a vol{- 
age reducer 344 and a full voltage line 345 respectively 
by means of a normally closed switch 341-2 and a nor 
maily open switch 345-3 tied together for simultaneous 
manipulation. 
The rectifier circuit 256 also supplies DC power to 

a photocell system 1386, which includes the photocell 
33 in the vicinity of the entrance selector gate 32 (See 
FIG. 1) and a light source 39 arranged on the opposite 
side of the machine for directing a photocell exciting 
beam upon this photocell (see FIGS. 14 and 15), and a 
photocell system 1400, which includes the photocell i40 
at the sensing and flap folding station Y (see FIG. 1) 
and its exciting light source 41 on the opposite side 
of the machine (see FIGS. 14 and 15). The energizing 
circuit for the photocell systems 380 and 409 includes 
a normally open switch 262- which is to be closed by 
energization of a relay coil 2526. 
A normally open switch 259, which is to be closed 

manually to effect initial operation of the machine, is 
connected in series with the relay coil 2628 in one of a 
plurality of parallel circuits connected to neutral line 
N of the power supply circuit for bridging across the 
latter. Another one of these parallel circuits includes a 
normally open Start push button switch 263 connected in 
series with the relay coil 252G which controls the main 
motor starter switches 252. The Start push button switch 
263 is shunted by a holding circuit which includes a mag 
netic overload switch 265 and a normally open switch 
252-4 controlled by relay coil 252, so that when the 
latter is energized this holding circuit will continue to 
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supply energy to the branch circuits leading from this 
Start push button switch. There is connected to the par 
allel circuit which includes in series the Start push but 
ton Switch 263 and the relay coil 2520, at a point there 
between, a branch circuit which includes in series a 
normally closed switch 262-2, which is under the control 
of relay coil 262, and the relay coil 2560. This normally 
losed switch 262-2 is shunted by a holding circuit which 

includes in series a normally open switch 262-3, also un 
der the control of relay coil 2629 and a held open switch 
135-2 which is biased toward closure. To the same con 
mon point of connection between the Start push button 
switch 263 and the relay coil 252 is connected another 
branch circuit which includes a held open head Switch 
E49-E that is biased toward closure, a conductor is: 
which leads to a normally open switch 345-1 that is tied 
to normally closed switch 341-2 and normally open 
switch 341–3 for simultaneous manipulation, a held closed 
Switch 135-2 which is biased toward open position, and 
a conductor 102 connected to the branch line which in 
cludes in series the normally closed switch 262-2 and 
the relay coil 2569 at a point intermediate these latter 
switch and relay coils. A relay coil 341G is connected be 
tween conductor 10 and the neutral line N to be in par 
allel with the normally open switch 349-5, held closed 
switch 35-2 and relay coil 2566. Relay coil 340 when 
de-energized under the conditions depicted in FIG. 16 
permits switches 345- and 345-3 to remain open and 
switch 341-2 to remain closed, and when energized closes 
Switches 345- and 34::-3 and opens Switch 343-2. 

Held open switch 135-1, which is biased toward clo 
sure, and switch 235-2, which is held closed and biased 
toward open condition, are tied together for simultaneous 
manipulation. These two switches are embodied in the 
limit switch 35 that is under the control of the trigger 
35 which is periodically tripped successively by the lugs 
66-E and 66-2 carried by the conveyor chain 59 (see 
FIG. 1). For example, when the lug 55-A is beneath the 
trigger 136 of limit switch. 135 to trip it up and hold it 
in such tripped position switch 35-2 is open and switch 
135-2 is closed, as is indicated in FIG. 16, and they are 
held in these respective conditions by the maintenance 
of this tripping by this lug located beneath the roller 37 
of the tripping trigger 35, as in FIG. 1. 
A branch circuit is connected to the common point 

between the Start push button switch 263 and the relay 
coil 252 through normally open switch 262-3 (by con 
Election to the mentioned shunt circuit between the latter 
and the held open switch 35-) with this branch cir 
cuit including in series a biased closed switch 235-5 of 
innit Switch 35, normally open photocell Switch 143-1, a 
held closed head switch 49-2 which is biased toward 
open position, a biased closed travel limit Switch 86-A 
and the relay coil 25.36, thence to the neutral line N. At 
a point intermediate the normally open photocell switch 
149- and the held closed head switch 49-2 and the 
neutral line N is connected a branch circuit inciuding 
the energizing winding of solenoid valve 194. Beyond the 
biased closed limit switch 235-1 is provided a second 
branch circuit for sinnultaneous control with the imme 
diately precedingly described branch circuit, this sec 
Ond branch circuit including in series a conductor 268 
connected to this intermediate point ahead of photoce: 
Switch 146-, second normally closed photocell switch 
246-2, a normally closed manual switch 272, another 
biased closed travel limit switch 86-2 and the relay coil 
2536, thence to connection with the neutral line N. To 
the common connection between photocell switches 40 
and i49-2, intermediate the biased closed limit switch 

235-i and the normally open photocell switch 49 
is connected another branch conductor 267 which in 
cludes a normally closed manual switch 27.3, another held 
closed head Switch 49-4 which is biased toward open 
position, and the winding of solenoid valve 95, thence 
to the neutral line N. The normally open photocell switch 



3,382,645 
2. 

140-1 and the normally closed photocell switch 140-2 are 
tied together for simultaneous manipulation when the 
photocell system 1400 is energized by a light beam 
emanating from light source 141 falling upon photocell 
140 (in the absence of an intervening carton at the flap 
folding station Y). Thus, when the photocell system 400 
becomes de-energized (by interception of this light beam 
emanating from light source 41 to prevent it from in 
pinging upon photocell 140 as a result of intervention by 
a carton) normally open photocell switch 49-1 is closed 
and its companion Switch 143-2 is opened. 
A pair of normally open manual switches 273 and 

275 are respectively connected in parallel circuit con 
ductors 276 and 277 with normally open switch 273 lead 
ing to connection with biased closed travel limit switch 
186-2. The normally open manual switch 275 is con 
nected by a conductor 103 to a point intermediate the 
held closed head switch 49–4 and the winding of Solencii 
valve 195. The bank 27 of manually and simultaneously 
operable switches, consisting of normally closed Switches 
272 and 274, and normally open switches 273 and 275, 
are provided so as to permit quick and ready freeing by 
a single manual act of a damaged carton in the machine. 
Thus no further consideration need given here to this 
bank 271 of manual switches with respect to the operation 
of the machine in successively closing a plurality of ran 
dom sized cartons. 

Parallel circuit 278 includes in series normally closed 
switch 262-4 and the winding of selector entrance gate 
solenoid valve 97, this normally closed switch being 
opened enegization of relay coil 2620 so that the Selector 
gate 12 is initially in its up, carton-barring position shown 
in FIG. 1. Parallel circuit 269 has connected in series 
therein a normally open switch 262-5, a second biased 
closed limit switch 235-2, a normally open photocell 
switch 138-1 and a relay coil 2660, thence to the neutral 
line N. A cross-connection between parallel circuits 269 
and 278 is provided through a normally closed switch 
266-i between a point intervening biased closed switch 
235–2 and normally open photocell switch 138-5, and 
a point intervening normally closed switch 262-4 and 
entrance gate solenoid valve 97. Thus, when switch 
262-5 is closed by energization of relay coil 2620 upon 
initial closure of the manual switch 259 with resulting 
opening of switch 262-4 (also associated with this now 
energized relay coil) the entrance gate solenoid valve 97 
will be energized for a short period to permit entrance 
of an open carton at the position Z in FIG. 1 to the 
machine for closing, as will be explained more fully later 
in connection with the description of a typical operation of 
the machine. The entrance of such carton to the machine 
will cause it to intercept the beam of light impinging 
upon the photocell 38 at the entrance gate so as to 
stop excitation thereof and effect closure of the photo 
cell switch 138-1. Thus the relay coil 2660 becomes en 
ergized to open its normally closed switch 266-1 for de 
energizing entrance gate solenoid valve 97 and closing its 
normally open switch 266-2 which is shunted around 
photocell switch 138- to provide a holding circuit for 
this relay coil. This circuitry also has associated there 
with another energizing circuit for the relay coil 2560. 
This other energizing circuit for relay 256 consists of a 
conductor 104 having one end connected between the 
relay coil 2660 on the one hand and the switches 266-2 
and 138-1 on the other hand. The other end of conductor 
104 is connected between the switches 34-i of relay coil 
3410 and the conveyor operated limit Switch 35-2. Con 
ductor 04 has therein a second photoswitch 38-2 which 
is normally closed to be opened when the photocell 38 
is de-excited. 
Another parallel circuit which provides for alternate 

retractive and flap-folding striking action of the back 
flap kicker 61 is provided and includes in series biased 
closed sensing switch 128, a held open head switch 49-3 
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which is biased toward closed position and solenoid valve 
E98 which operates the backflap kicker. 

It will thus be seen that relay coil 2620 controls five 
switches, viz., normally open switches 262-3, 262-3, and 
262-5 and normally closed switches 262-2 and 262-4. 
It will also be seen that the relay coil 2520 cointrols four 
normally open switches, viz., the three in the power sup 
ply lines connected to the main motor 5 and holding 
circuit switch 2S2-4 shunted around the Start push but 
ton 263. Relay coil 2560 manipulates simultaneously the 
normally closed brake circuit switch 256- and the nor 
mally open clutch circuit switch 256-2. The relay coil 
346 simultaneously manipulates its normally open 
Switches 34:- and 34-3 and its normally closed switch 
34-2. The head switch 49, which is carried by the ele 
vating head 2 and is manipulated by the front flap folder 
arm 46, has embodied therein four switches, viz., held 
open Switches 49- and 49-3 which are biased toward 
closed positions and held closed switches 49-2 and 49-4 
which are biased toward open positions. Entrance gate 
photocell 138 simultaneously controls normally open 
photocell switch 38-1 and normally closed photocell 
Switch 38-2. Flap foiding station photocell 140 simul 
taneously controls normally open photocell switch 40 
and normally closed photocell switch 40-2. Held open 
limit Switch 35-1 which is biased toward closed posi 
tion and held closed limit switch 35-2 which is biased 
tCWard open position are tied together for simultaneous 
operation by tripping of the limit switch 135 upon travel 
therepast of tripping lugs 66- and 66-2 carried by con 
veyor chain 59. Biased closed limit switches 235-1 and 
235-2 are tied together and embodied in limit switch 235 
which is operated periodically by travel therepast of the 
tripping lugs 266-1 and 266-2 carried by the other con 
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veyor chain 159. The biased closed switches 36- and 
i86-2 in the head lowering and elevating circuits are em 
bodied in the Switch 35 carried by the elevating head 2 
with Switch 585-1 being opened upon contact of the 
Switch trigger 187 with the bottom trip collar 90 to limit 
downward movement of this head and with switch 86-2 
being opened upon trip of this trigger by top collar 193 
upon raising of the head (see FIG. 1). 
Operation on random size cartons which may include 

sone of 3' to 4%, ’ depth 
The machine illustrated by way of example in the 

drawings, when equipped with electrical and pneumatic 
systems diagrammatically depicted in FIGS. 9, 10, 11 
and 16, will operate as follows when a series of cartons 
of random size are fed to the entrance end thereof by 
the Supply conveyor 9. Such random size cartons may in 
clude some relatively small ones which have shallow 
depths in the range of about three to four and one-half 
inches (3'-4% '), or may consist of all such small car 
tons. Reference should be made to the wiring diagram 
of FIG. 16. The power is turned on to feed current to 
main supply lines Li, L2 and L3, the switch 259 is closed 
manually to energize relay coil 2620 and the “Start” push 
button Switch 263 is closed to energize relay coil 2520. 
Resulting energization of relay coil 2620 closes its nor 
mally open Switches 262-3, 262-3 and 262-5 and opens 
its normally closed Switches 262-2 and 262-4. The en 
ergization of relay coil 2520 closes starter switches 252 
to effect continued drive of the main motor 51 (FIGS. 
1 and 3) and holding switch 252-4 shunted around push 
button Switch 263 to continue the energization of this 
relay coil. With the supply of power to the FIG. 16 
circuitry the rectifier circuit 256 was also energized. The 
drive of main motor 5 effects constant drive of initial 
belt section 27 of the conveyor means. 
The Second section of the conveyor means, which is 

preferably in the form of a chain conveyor provided with 
a pair of uniformly spaced transverse flight bars 64 
and 64-2, is held in stop position by virtue of the fact 
that tripping lug 65-1 is located beneath the trigger. 136 
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of limit switch 135 to hold it up so as to maintain open 
position of its switch 35-3 and the closed position of 
its switch 35-2. This chain conveyor 59-159 will not be 
driven until relay coil 2560 is energized and thus the coil 
of brake 67-1 remains energized through closed brake 
switch 256-5 to prevent movement of this conveyor 
Section. 

Let it be assumed that a supply of succeeding cartons 
is provided on the feeding roller conveyor 9 and that 
the first carton thereof, such as 34 when in the posi 
tion Z, was initially barred from entering by the lifted 
entrance gate 12, as is illustrated in the left hand end 
of FIG. 1 with respect to another carton therefollowing. 
When the power was turned on selector entrance gate 
solenoid valve 197 became energized through normally 
closed switch 266-1 so as to temporarily retract this se 
lector gate and permit the leading edge of the bottom of 
this first carton to enter thereover. As the leading edge of 
the bottom of this first carton at Z enters over the re 
tracted selector gate 12, the beam of light from the light 
source 39 which impinges upon the photocell 138 to 
excite it is interrupted and the excitation of the latter 
is thus discontinued to effect closure of its normally 
open photoswitch 138-1 and to open its normally closed 
photoswitch 38-2. This closure of photoswitch 138-1 : 
causes relay coil 2660 to be energized for opening its 
normally closed switch 266- so as to deemergize entrance 
gate-operating solenoid valve 197. Consequently, the 
selector gate 32 is allowed to raise and lift its roller 17 
beneath the bottom of the entering carton which per 
mits the latter to glide forward onto the constantly driv 
en conveyor belt 27 while positioning the carton-barring 
gate fiange 6 into the path of the next oncoming carton 
supplied by feed conveyor 9, such as 234 which will now 
occupy position Z. The driven conveyor belt 27 transports 
this first carton 134 forward to between the retracted 
guide rails 30 and 130 and on toward the sensing and 
flap folding station Y until the front or leading end of 
this carton is brought to abutment of the lifted stop gate 
225 (see FIG. 1). 
As soon as power was supplied to the rail traverse 

and stop gate operating solenoid valve 1.95 became ener 
gized through the switch 262-3 (closed by the energiza 
tion of relay coil 2620), the closed limit Switch 235-2, 
conductor 267 including closed manual switch 274 and 
the held closed head switch 49-4. Since solenoid waive 
594 remained deemergized by virtue of the open condi 
tion of its circuit at normally open photoswitch i40-1 
the conditions of FIG. 11 were obtained to assure that 
the clamping rails 30 and 180 were spread apart to their 
fully retracted positions for reception of this oncoming 
carton therebetween and to effect the lift of the stop gate 
225 to its carton stopping position for holding this car 
tion at the flap folding station Y. 
As this open-top carton 134 was delivered to the con 

stantly driven conveyor belt section 27 and carried for 
ward a short distance to clear the beam of light projected 
by the light source 239 toward the photocell i38, such as 
in the broken line position illustrated in FIG. 14, the re 
suiting re-excitation of this photoceli again permitted the 
photocell switch 138- to open and the photocell switch 
538-2 to close. Since, during the closure of photocell 
switch 138-1 while the carton 134 was traveling from the 
position Z to the broken line position shown in Fig. 14, 
its photocell switch 38-5 was closed to energize relay 
coil 2660 and cause the latter to close its normally open 
holding switch 266-2 energization of this relay coil will 
be continued through this now closed holding switch and 
the latter will deliver current through closed photoswitch 
138-2, conductor 194, held closed limit switch 35-2 and 
conductor i02 to energize relay coil 2568. Relay coil 
2569 had been de-energized since switch 262-2 was 
opened by energization of relay coil 262. 
The resulting energization of relay coils 2558 causes 

it to open its brake switch 256- and close its clutch 
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switch 256-2, so that the winding of friction clutch 67-2 
is energized at relatively low voltage through closed switch 
341-2 and the voltage regulator 344 to engage the clutch 
lightly. Consequently, drive of the chain conveyor 59-159 
begins so as to drag the tripping lug 66–1 from beneath 
the trigger 36 of the limit switch 135 (see FIG. 1) to 
permit the limit switch 135-2 to close and the limit switch 
135-2 to open. Thus energization of the relay coil 2560 
is continued through the holding circuit now closed at 
switch 35-1 although supply of energy thereto was dis 
continued through the conductor 04 by virtue of the 
simultaneous opening of the limit switch 35-2. Con 
tinued drive of the chain conveyor 59-59 is thus estab 
lished so as to carry forward the transverse flight bar 
64-3 to follow up behind the advancing carton 134, finally 
to attain the conditions illustrated in FIG. 15. 
As is indicated in FIG. 15 carton 34 was delivered 

to the flap folding station Y and held stopped by the 
raised stop gate 225. The chain conveyor 59-159 was 
coasted forward under low driving power to bring the 
following flight bar 64- up to abutment of the trailing 
or back end of the carton as it is held stopped at the 
flap folding station Y. Consequently, the flight bar 64-1, 
by being abutted against the back end of the pausing car 
tion, is located for effecting substantially instantaneous 
pick-up when the chain conveyor 59-159 is permitted 
again to travel forward. The clutch continues to be en 
gaged by energization of the relay coil 2566, but under 
iow power applied through switch 34-2 and voltage re 
ducing regulator 344, so that the following flight bar 64-1 
engaged the back end of the carton held stopped by the 
lifted stop gate 225 with relatively light pressure to avoid 
crushing of the carton. Since the clutch 67-2 is of the 
friction type it permits slippage when engaged under low 

3 power and this continues until the stop gate 225 is re 
tracted a short time thereafter following completion of a 
flap folding operation. 
As the carton 534 was delivered to this flap folding 

station Y by conveyor belt 27 it interrupted the beam of 
light emanating from the light source i41 to block off 
inpingement thereof on the second photocell 446, so as to 
discontinue its excitation for effecting closure of its nor 
finally open photoswitch 440-1 and opening of its nor 
finally closed photoswitch 143-2. The ciosure of the photo 
Switch i46-3 now effects energization of solenoid valve 
194 so that it is energized while the energization of the 
Solenoid valve 295 is continued to obtain the condition 
of FIG. 9. As a result, the retracted clamping rails 80 
and i89 are driven inwardly to opposite sides of the car 
ton as it is stopped under the conditions of FIG. 15 at 
the flap folding station Y. Full clannping pressure is ap 
pied to opposite sides of the stopped carton 134 through 
the raised shoes 211 carried by the inwardly positioned 
clamping rails 88 and 86. 

This closure of the photoswitch 540-1 also effected 
energization of the Down relay coil 2540 through the 
closed limit switch 235-5 and the held closed head switch 
E49-2. Thus the down switches 254 of the elevating motor 
574 are closed to cause the flap folding head 2 to be 
lowered to the open top of the pausing carton 134. As a 
result, the upstanding front flap of the carton 134 at the 
flap folding station Y is folded back and down upon the 
open top of the carton by engagement of the pivoted de 
pending front flap folding arm i46 as it is lowered with 
the head. During this folding action the front flap fold 
ing arm i46 is pivoted up counterclockwise to the hori 
Zontal broken line position shown in FIG. 1, so as to per 
mit the biased switch operating arm 148 to be released 
and effect manipulation of the head switch 49. The re 
lease of the head switch 49 permits its held closed 
Switch 43-2 to open so as to discontinue energization 
of the Down relay coil 2540 to stop the lowering action 
of the head 2. This manipulation of head switch assenbly 
149 also permitted closure of its head switches 49-1 
and 49-3 and allowed the head switch 49-4 to open. 



3,382,645 
25 

The resulting de-energization of solenoid valve 195 causes 
retraction of the raised stop gate 225 so as to free the 
carton 134 for further forward transport by the chain 
conveyor 59-159, by the action illustrated in the lower 
portion of FIG. 10. 
The simultaneous closure of the head Switch 149-1 

caused relay coil 3410 to be energized through conductor 
101 so that this relay coil closes its switches 341-1 and 
341-3 and opens its switch 341-2. Thus, the low power 
switch 343-2 is opened and full power is applied to the 
winding of clutch 67-2 through the closed switches 341-3 
and 256-2 so that with the maintenance of energization of 
relay coil 2560 through the closed holding limit switch 
135-1 the carton 134 with its front flap folded back 
and down is instantaneously picked up by the abutting 
flight bar 64-1 of the released chain conveyor 59-159 
for transport forward beneath the tape applying mecha 
nism carried by the lowered beam A to the discharge 
end 8 of the machine. The retraction of stop gate 225 
effected this release of the chain conveyor 59-159. With 
head switch 49-1 remaining closed the energization of 
relay coil 3410 is maintained throughout this period to 
keep its switch 341-3 closed with continuance of the open 
position of its switch 341-2 so that the carton is carried 
forward toward discharge under fully applied clutch 
power. 
As was previously indicated when the clamping rails 

were driven inwardly toward each other to opposite sides 
of the carton 134 pausing at the flap folding station Y the 
switch manipulating arm 129 was retracted to hold open 
the sensing switch 128 (in the bottom parallel circuit of 
FIG. 16). Thus, although the head switch 149-3 was per 
mitted to close upon lowering of the head down to the 
open top of the carton at the flap folding station Y the 
solenoid valve 198 remained de-energized to hold the back 
flap kicker 161 up in its full line cocked position shown 
in FIG. 1. When the carton was freed by the retraction 
of the stop gate 225 and the chain conveyor 59-159 thus 
was permitted again to travel forward so that its follow 
ing flight bar 64-1 withdrew the carton therefrom for 
further forward transport, this partially closed carton Soon 
was carried beyond the retracted switch operating arm 
129 to free it and again permit the sensing switch 128 to 
close. Thus, the back flap kicker valve 98 became ener 
gized through closed sensing switch 28 and closed head 
switch 149-3 to cause the kicker 16 to be swung down 
and forward sharply, so as to fold forward the upstand 
ing back flap and down upon the partially open top of 
the forwardly traveling carton for maintenance of the 
folded conditions of the front and back flaps by forward 
drag beneath the pressure plate 150, the horizontal face 
146-1 of the upwardly swung front flap folding arm 146 
and the horizontal bottom face 173-2 of the downwardly 
swung kicker 161, so as to permit the side flaps to be 
folded thereover by the plows 233 and then tape to be 
applied by the tape applying mechanism carried by beam 
A. 

It will be seen from FIG. 15 that the front end of trip 
lug 166-1 carried by conveyor chain 159 is located only 
a slight distance behind the depending trigger 236 of the 
far limit switch 235. Shortly after the partially closed car 
ton 134 was released at the flap folding station Y, by re 
traction of the stop gate 225 for further transport forward 
by the now released chain conveyor 59-159 and its flight 
bar 64- abutting the back side of the carton, trip lug 
166-1, carried by the conveyor chain 159, engages be 
neath the trigger 236 and 'trips it up to manipulate the 
limit switch 235. This tripping of the limit switch 235 
caused its switches 235-1 and 235-2 to open and to be 
held open while this long tripping lug is traveling forward 
beneath this switch trigger. As a result, solenoid valve 
194 is de-energized by opening of the limit switch 235-1 
and the de-energization of the solenoid valve 195 is con 
tinued so that their simultaneous de-energization obtains 
the condition illustrated in FIG. 10, to cause light biasing 
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force to be applied to the inwardly positioned clamping 
rails 80 and 180 for conversion to guide rails which apply 
light pressure to opposite sides of the forwardly traveling 
carton. As is illustrated in FIG. 10, the retraction of the 
stop gate 225 is maintained. 

Before the trailing end of the long tripping lug 166-1 is 
drawn forward from beneath the limit switch trigger 236 
to permit the limit switches 235-1 and 235-2 again to 
close, the partially closed carton 134 is carried forward 
beyond the photocell 40 and the light source 41 to per 
mit the beam of light emanating from the latter to im 
pinge upon the former so as to re-excite this photocell. 
As a result, photocell Switch 140-1 is again opened to 
maintain the de-energization of solenoid valve 194 after 
the trailing end of the long tripping lug 166-1 is dragged 
from beneath the limit switch trigger 236 so as to effect 
reclosure of the limit switches 235- and 235-2. With this 
opening of the photoSwitch 140-1 the companion photo 
switch 140-2 recloses the circuit to the Up relay coil 
2530, so as to cause the latter to close the bank of Switches 
253 of the elevating motor 174 for reversing the operation 
of the latter to elevate the head 2 back up to its initial 
position. The front flap folder 46 is permitted ultimately 
to swing down again to depend for reconditioning the head 
switch 49. The attendant reclosing of the head switches 
149-2 and i49-4 conditions the circuits of the Down 
relay coil 2540 and the Solenoid coil 195 for ultimate re 
energization thereof, and the attendant opening of the 
head switches 49- and 149-3 respectively de-energizes 
relay coil 3410 and solenoid valve 98. The de-energizing 
of relay coil 3410 again permits opening of its switches 
341-1 and 34-3 and effects closure of its switch 34.1-2 
to recondition the circuitry of the clutch 67-2 for low 
power operation. The opening of the head switch 149-3 to 
cause de-energization of the back flap kicker solenoid 
Valve 198 causes recocking of this kicker from the broken 
line position shown in FIG. 1 back up to the full line 
position shown therein. 
As the partially closed carton 134 was carried forward 

by flight bar 64-1 of chain conveyor 59-159 from the flap 
folding station Y this flight bar dragged up over oblique 
top edge 226 and Web 217 of each of the spring-biased and 
pivoted clamping shoes 211 temporarily to depress their 
high forward ends 223 so as to permit free passage of 
this flight bar, as was explained with reference to FIG. 5. 
Thereafter, these forward ends 223 of the clamping shoes 
21; Were permitted to be raised by their biasing springs 
222 back up to their efficient carton clamping positions 
for clamping Securely the next oncoming carton 234 at the 
flap folding station Y. 
As the forward travel of the chain conveyor 59-159 

drags the trailing end of the long tripping lug 166-1 from 
beneath the trigger 236 of the far limit switch 235, 
SWitches 235-1 and 235-2 are permitted to reclose so that 
Solenoid valve 195 will be re-energized through closed 
limit Switch 235- to obtain the condition illustrated in 
FIG. 11. Consequently, the guiding rails 80 and 180 are 
(retracted to their carton receptive positions and the stop 
gate 225 is again raised. With continued drive of the chain 
conveyor 59-159 ultimately the next short lug 66-2 on 
the near conveyor chain 59 is dragged to beneath the 
trigger 36 of the limit switch assembly 135 to open its 
Switch 135-1 and discontinue the energization of relay 
coil 2560, and also to close its switch 135-2. 

De-energization of relay coil 2660 is accomplished at 
the proper time to permit its switch 266-1 to reclose for 
re-energizing Selector entrance gate solenoid valve 197 
temporarily, so as to retract momentarily the entrance 
gate 12 for permitting entry of the next oncoming carton, 
before the limit Switch 235-2 is permitted to reclose by 
the forward travel of the long tripping lug 166-1 from 
beneath limit switch trigger 236. When the head switch 
149-1 was closed by lowering of the flap folding head 2 
to the open top of the carton 134 at the flap folding sta 
tion Y, effected by upward swing of the front flap fold 
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ing arm 146 as it was brought down to folding contact of 
the upwardly extending front flap, to effect energization 
of the power shifting relay coil 340, this head switch 
also performed another important function. The resulting 
energization of the relay coil 348, in effecting the shift 
from a condition dictating relatively low power energiza 
tion of the clutch 67-2 to full power energization thereof, 
closes its switch 34-1, as was previously pointed out. 
A holding shunt circuit is thus established through tem 
porarily closed head switch 49-1, conductor 39, now 
closed switch 34-2, conductor 104, normally closed 
photoswitch 138-2 and relay coil 2660. In the absence of 
such shunt holding circuit the supply of energy to the 
relay coil 2666 through its closed switch 266-2 and closed 
limit switch 235-2 would be discontinued when the latter 
was opened by ultimate chain conveyor travel. As was 
pointed out this occurs shortly after the release of the 
powered chain conveyor section 59-559 which is effected 
by retraction of the stop gate 225 at the flap folding sta 
tion Y to permit the partially closed carton i34 at this 
flap folding station to be moved forward by the urging 
of the flight bar 64-1 pressing against its back end, as will 
be understood from FIG. 15. The closing of switch 256-5, 
attendant upon such early de-energization of relay coil 
2660, would cause re-energization of the entrance gate 
solenoid valve 97 to effect retraction of this gate for per 
mitting entrance of the Succeeding carton 234 while the 
preceding carton 134 was being withdrawn from the flap 
folding station Y and before the solenoid valve 95 
could be re-energized by reclosure of head switch 343-4 
and limit switch 235-A to raise the stop gate 225 at the 
flap folding station into the path of this next oncoming 
carton. With continued energization of the relay coil 2663 
assured by such shunt holding circuit upon the closure of 
the head switch 49- the continued de-energization of the 
entrance gate solenoid valve 97 is assured until Such 
time as the head switch 49-4 can be reclosed as switch 
i49-i is opened, which may be effected by drop of the 
front flap folding arm i46 in the absence of means to hold 
switches i49- and 49-3 closed and switches 149-2 and 
149-4 open for a longer period of time, and the limit 
Switches 235-3 and 235-2 can be reclosed by drag of 
the long tripping lug (either 266- or 266-2 as the case 
may be) from beneath trigger 236 of limit switch assem 
bly 235, So as to raise the stop gate 225 into the path of 
the next oncoming carton. This continued energization of 
the relay coil 2669 is maintained by the maintenance of 
the closure of the head switch 149-1 until the closing op 
erations performed on the advancing carton 34 are com 
pleted, and is then opened before the limit switch 235-2 
recioses so that the latter will not continue energization 
of this relay coil to maintain indefinitely the open position 
of switch 266-1 and attendant elevation of the entrance 
gate 12 to prevent entratnce of a succeeding carton. When 
the limit switch 235-2 then recloses very shortly after 
opening of the head switch 49- the simultaneous clos 
ure of the limit switch 235-5 effects the properly timed 
energization of the Up relay coil 2530 to raise the head 2, 
and the reclosure of the head switch 49-4 simultane 
ously with the opening of the head switch 49-i permits 
this closure of limit switch 235-1 to energize the rail 
traverse and stop gate lifting solenoid waive 95 for re 
tracting the rails 89 and i80 to their carton-receptive 
positions and to bar the path of the next oncoming carton 
at the flap folding station Y. 
The circuitry of the machine is thus reconditioned for 

recycling with the next supplied carton 234 which has 
been held waiting at the position Z by the raised entrance 
gate 12 for succeeding entry into the machine until the 
closing operations performed on carton 34 are com 
pleted and it is ready to be cleared from the machine. The 
drive of the chain conveyor 59-159 section was continued 
until it was brought to a stop by drag of its tripping lug 
66-2 beneath limit switch trigger 36. This recorditioned 
circuitry is that illustrated in FiO. 16 except that the 
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manual switch 259 remains closed to maintain energiza 
tion of relay coil 2660 for holding its switches 262-1, 
262-3 and 262-5 closed and its switches 262-2 and 262-4 
open, and relay coil 2526 remains energized to hold its 
main motor switches 252 and holding switch 252-4 closed 
to keep the machine powered and the conveyor belt sec 
tion 27 running. With entry of the next carton over 
the momentarily retracted gate 12 the above operations 
are repeated. 

In order to assure the above sequence and timing of the 
operations of the parts of the machine with respect to a 
single carton substantially through the machine before the 
next supplied carton is permitted entry to the conveyor 
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means thereof means are provided to maintain the closure 
of head switches 49- and 149-3 and the open condi 
tion of head switches 49–2 and 149-4 until this single 
carton is transported by the chain conveyor 59-59 from 
the station Y to a point forward of the tape applying 
Innechanism (when provided), such as that supported on 
head beam A. It may be preferred to employ for this 
purpose that which has been provided in the embodiment 
of the machine being used commercially, described here 
inafter. 

This function of maintaining the head switches 49 
and 14.5-3 closed and the head switches 43-2 and 49-4 
open until any certain carton, after being closed by fiap 
folding means carried by elevating head 2, has cleared 
the tape applying mechanism carried by head beam A 
(if provided) by means other than such holding switch 
means. For example, mechanical latch means may be 
provided to hold during this period the front flap fold 
ing arm 43 up in its horizontal position shown in broken 
lines in FiG. 1. Such mechanical latch means may be 
a variation of that shown in FIGS. 5, 6 and 7 of our par 
ent application Ser. No. 219,212, in a form automatically 
to engage and hold the flap folding arm 145 when swung 
up to its horizontal position as it infolds the front flap 
and then to release this arm after the closed carton has 
been transported forward toward the machine discharge 
cind beyond the head supported equipment, such as the 
tape applying mechanism. For this purpose the depending 
head post 44 may support an electrical solenoid hav 
ing a winding in which is reciprocatively mounted a lat 
erally-extending plunger core carrying a latch head ex 
tending toward strike means on flap folding arm 45 and 
spring-biased forward to latched position. Such strike 
means may be in the form of a latch plate carried by 
the flap folding arm 46 beneath an opposed edge of 
which the latch head of the plunger core will engage 
when the solenoid is deenergized and this core is thrust 
outwardly by its biasing spring means. 

It will be seen from FIG. 17 that the front flap fold 
ing arm 46 may, for this purpose, be bifurcated or in 
the form of a fork between the furcation of which is 
located the lateral and forwardly-extending plate 50 
supported upon a body 150-1 carried by the lower end 
of depending head post i44. The body 150-2 is equipped 
with a solenoid having a winding 52 in which is recip 
rocatively mounted a plunger core having a latch head 
153 and spring biased forward to latch position by a 
compression spring 55. One of the furcations of the 
front flap folding arm structure 46 carries a latch plate 
54 beneath the inside edge of which the latch head 53 

will engage when the solenoid plunger is biased out 
wardly by its compression spring 155. The winding i52 
of this plunger solenoid has one end connected to the 
neutral line N of the FIG. 16 circuitry by conductor 347 
and its other end connected by conductor 346 through a 
normally open switch 348 to supply line L3 of that cir 
cuitry. Pivoted contact arm 349 of this switch is pro 
vided with an upstanding trigger 350 to be located in 
the path of an oncoming closed carton after it has been 
delivered from between the terminal forward ends of 
the guide rails 80 and 180 and from beneath the head 
beam A which carries the top tape applying mechanism, 
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such as, for example, in the near vicinity of the discharge 
end of the machine. Switch 34.8 may thus be supported 
on the underside of one of carton glide plates with its 
carton-engaging trigger 350 extending up through a clear 
ance hole 351 in this plate indicated in FIG. 3 as to lo 
cation by way of example. When the closed oncoming 
carton, in its approach to the discharge end of the ma 
chine, strikes the switch trigger 350 to close the switch 
348 the solenoid winding 152 will be energized to re 
tract the plunger latch head 153 from beneath the latch 
plate 154, so as to free the horizontal front flap fold 
ing arm structure 146 and permit it to swing down from 
its broken line position to its full line position shown in 
FIG. 1. The resulting manipulation of the head switch 
trigger 148 permits opening of head switch 149-1 with 
simultaneous closure of head switch 149-4 respectively 
to de-energize relay coil 3410 for shifting the engage 
ment of clutch 67-2 from high power to low power and 
to permit re-energization of the rail traverse and carton 
stop solenoid valve 195. This opening of the head switch 
149-1 is to occur prior to reclosure of limit switch 235-2 
so as to de-energize relay coil 2660 for allowing closure 
of its switch 266-1 to effect re-energization of selector 
entrance gate operating solenoid valve 197 upon the fol 
lowing closure of this limit switch. 

In the event that the next supplied or succeeding car 
ton, such as that indicated at 234 in FIG. 14, may not 
be in position Z ready to be delivered past the entrance 
gate 12 at the time the chain conveyor 59-59 is stopped 
by opening of limit switch 135-1 as the next chain lug 
(such as 66-2) trips limit switch 135 to hold the latter 
in tripped position, so as to hold the next oncoming 
chain conveyor flight bar (such as 64-2) back in the re 
quired position relative to this next entering carton, i.e., 
behind the latter, as such carton is delivered to its ini 
tially critical position upon the rear end of the constantly 
driven conveyor belt section 27 between the exciting light 
source 139 and photocell 138 to de-excite the latter, the 
de-energization of relay coil 2560 (caused by opening of 
limit switch 135-1) is continued. As a result, clutch 
switch 256-2 remains open to continue the de-energiza 
tion of the winding of clutch 67-2 and brake switch 256-1 
remains closed for continued energization of the wind 
ing of brake 67-1 to maintain application of braking 
power thereby to the chain conveyor 59-159 so as to 
hold the latter stopped until this succeeding carton is de 
livered forward to such initially critical position for for 
ward belt transport toward the flap folding station Y 
and the separate carton stopping means in the form of 
the lifted stop gate 225. When the next succeeding car 
ton is delivered after such delay the chain conveyor 59 
159 will be started and driven by release of the brake 
67-1 and light engagement of clutch 67-2 under low 
voltage, as previously explained, to coast its oncoming 
flight bar (64-1 or 64-2 as the case may be) up to the 
rear end of this carton as the latter is stopped at the flap 
folding station Y by the raised stop gate 225 in the man 
ner previously described. 

It will be noted that the shifting of the drive of the 
chain conveyor section 59-159 to relatively low power ac 
tion follows an interval of pause or stop of this conveyor 
section dictated by trip of limit switch 135 by either of 
the chain lugs 66-1 and 66-2. Also, it is to be noted 
that this shifting is dictated by the optical sensing control 
comprising the photocell 138 and its exciting light source 
139 just beyond the entrance gate 12 and by its photo 
switch 138-1 with its other switch 138-2 dictating delay 
of effective control thereby until each entering carton has 
cleared such optical sensing device by forward chain con 
veyor transport. The drive of the chain conveyor section 
under the conditions dictated by the relatively low power 
action are then maintained by the closure of the shunt 
limit switch 135-1 when the conveyor tripping lug (either 
66-1 or 66-2) is dragged from beneath limit switch trig 
ger 136 upon release of the partially closed carton at the 
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flap folding station Y by retraction of the stop gate 225. 
Further, it has been shown that the shift from relatively 
low power action to relatively high power action takes 
place by closure of the head switch 149-1 upon folding 
down the carton front flap to energize relay coil 3410 
and cause it to close the full power switch 341-3 with 
simultaneous opening of the low power switch 341-2 as 
the stop gate is retracted by simultaneous opening of head 
switch 49-4. This full power drive of the chain conveyor 
section 59-159 is continued at least until the closed car 
ton is transported forward thereby from beneath the low 
ered flap folding and tape applying head 2 for discharge 
from the machine. The second optical sensing means, 
comprising photocell 46, its exciting light source 4. 
and photoswitches 140- and 140-2 at the flap folding 
station, has a bearing on the effective actuation of the 
head switch 149-1 and thus through the latter the shifting 
of the low power action to the high power action. Only 
when the Down relay coil 2540 is energized is lowering 
of the head 2 dictated and this energization is effected 
only upon closure of the photoswitch 40-1 upon de 
excitation of the photocell 140 by cutting off its exciting 
beam with the presence of a carton stopped at the flap 
folding station Y. The attendant energization of rail tra 
verse solenoid valve 194 while previously energized rail 
traverse solenoid valve 95 remains energized effects drive 
of the clamping rails 80 and 180 inwardly to their carton 
clamping positions and they are to remain in these rela 
tively inward positions to serve as guides until this carton 
is discharged from the machine. Thus the limit switch 
235-1 is tripped open by long tripping lug 166-1 carried 
by conveyor chain i59 while the partially closed carton 
is being withdrawn from the flap folding station Y and 
then held open by this traveling long tripping lug to keep 
the Up relay coil 2530 de-energized, and to de-energize 
both rail traverse valves 594 and 95 for conversion of 
the clamping rails 80 and 180 to lightly biased guides and 
keep them in this condition until closed carton discharge 
before re-energizing solenoid valve 95 by reclosure of 
limit Switch 235-1 to effect retraction of these guiding 
rails. Since the driving action of the chain conveyor sec 
tion 59-159 is shifted back to a condition for attaining the 
low power driving action upon freeing of the front flap 
folding arm 146 and its resulting swing down to its de 
pending full line position of FIG. 1 this is obtained by the 
time the chain 59 of the driven chain conveyor section 
carries its next tripping lug 66-2 to beneath limit switch 
trigger i36 to trip open holding switch 135-1 of limit 
Switch i35 for repeat operation with the next oncoming 
CartOn. 

While the sensing controls at the entrance gate 12 and 
flap folding station Y are of the optical type, as embodied 
in the photocell systems 1386 and 400, it is to be under 
stood that either or both may be of a physical type, such 
as is sensing switch 28 and its operating feeling arm 129 
to effect response by contact with carton structure. 

In order to make possible improved operation of the 
box closing machine described above in connection with 
the embodiment shown in FIGS. 1 to 16 incl. the machine 
has been improved as to pneumatic and electrical circuitry 
So as to permit unusual speeds of box closing production 
and a greater efficiency and better assurance of attain 
ment of desired operational functions. The electrical cir 
cuitry of the present commercial box closing machine 
employs that of the upper half of FIG. 16 down to the 
first parallel circuit in which the Random switch 259 is 
embodied. The parallel circuits of the improved electrical 
circuitry, including the top one in which the switch 259 
is embodied are schematically illustrated in FIG. 18. A 
description of the parts embodied in these parallel cir 
cuits, and the functions and the timing relations of the 
latter will appear hereinafter in connection with the de 
Scription of a typical operation of such commercial eam 
bodiment. 
As to the schematic arrangement of the pneumatic sys 
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tem shown in FIGS. 9, 10 and 11 for embodiment in the 
present box closing machine some minor flow connection 
changes were made. These changes consisted of discon 
necting the low pressure conduit 320 from the orifice 314 
of solenoid valve 194 and connecting it over to the orifice 
316 thereof; and a reversal of the connections of the rail 
driving cylinder 30 to this solenoid valve so that the 
cylinder back end 382 has its input orifice 324 connected 
to the valve output orifice 353 and its input orifice 325 of 
its head end 304 connected to valve output orifice 312. 
Also the fiow paths of solenoid valve 94 shown in the up 
per half of FIG. 9 will be those of this valve when it is de 
energized rather than energized. Additionally, the location 
of the relatively high pressure regulator 38 is removed 
from the supply line 317 and inserted in the interconnect 
ing conduit 3i 9 at the point 35.8a, so as to permit the full 
pressure of the source 305 to be supplied to the stop 
gate operating cylinder 227 while the relatively high pres 
sure air through the regulator 318, such as forty-five 
pounds per square inch (45 lbs./sq. in.), is Supplied 
through the solenoid valve 194 to the rail operating cylin 
de 39. 

If the pressurized air of source 306 is then supplied to 
this changed pneumatic system before power is supplied 
to the electrical circuitry including the upper half of FIG. 
16 and the parallel circuits of FIG. 18 both solenoid valves 
194 and 95 will be de-energized. Thus the full pressure 
of the source 336 will be supplied through conduit 3:17 
to inlet orifice 3:2 of de-energized solenoid valve 95, 
thence through internal duct 335 to outlet orifice 307 of 
this valve and, by way of conduit 333, fed to the front 
end 23 of the stop gate operating cylinder 227 to retract 
its piston 229 for lowering or retracting the stop gate 225 
out of the carton path. The back end 228 of the stop gate 
operating cylinder 227 will be connected by conduit 332 
and a lower portion of conduit 359 to orifice 308 of de 
energized solenoid valve 95 and thence by way of cross 
connection 33 to venting port 3:... The upper portion of 
conduit 3:19, in which is inserted the relatively high pres 
sure regulator 3:8, has a common connection with con 
duit 332 and orifice 308 of Solenoid valve 95 and is 
connected to input orifice 355 of de-energized solenoid 
valve i94. By virtue of the de-energization of Solenoid 
valve 194 input orifice 35 thereof is cross-connected by 
internal duct 327 to output orifice 32, which, in turn, is 
connected to input orifice 325 of the rail driving cylinder 
301. The low pressure conduit 320, in which is inserted 
the relatively low pressure regulator 32i, which may be 
set to feed pressurized air at five to ten pounds per Square 
inch (5-10 lbs./sq. in.), is connected to orifice 36 of de 
energized solenoid valve 94 and, by way of internal duct 
328, output orifice 313 and conduit 322 is connected to the 
input orifice 324 of the end 302 of rail driving cylinder 
301. As a consequence, air at the pressure of the source 
366 is supplied to the front end of the stop gate operat 
ing cylinder 227 to retract the piston 229 therein and 
lower this gate, the back end of this cylinder being vented 
through orifice 355. Since there will be no flow through 
de-energized solenoid valve 94 during Such operation 
solenoid valve 95 may be termed the "stop paddle” sole 
noid valve, and the other solenoid valve 194 may be 
termed the "rail operating' solenoid waive. 
Upon initial closure of the Random switch 259 and the 

“Run' push button switch 263 the relay coil 2520 is en 
ergized for closing the holding switch 252-4. Also the 
relay coil 2620 is energized to cause it to effect closure 
of its gang of switches 262-1 (in the upper portion of 
the FIG. 16 circuitry), 262-2, 262-3 and 262-4, as will 
be seen from FIG. 18. As a result, a circuit is established 
for energizing stop paddle solenoid valve 195 which in 
cludes in series therewith closed switches 265, 252-4, 262 
4, 296-2 and 235-1. The rail operating solenoid valve 94 
is connected through this series of Switches, closed con 
veyor switch 435-3 and open photocell switch 40 
across the same energizing circuit. While stop paddle sole 
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noid valve 195 is thus energized when power is supplied 
to the electrical circuitry the rail operating Solenoid valve 
194 remains de-energized due to the open condition of 
the photocell switch 140-i. 
While the relocation of the relatively high pressure sole 

noid valve 38 to the point 38a is not essential it is de 
sired since the pressurized air source 306 can be at a much 
higher pressure than that required for supply to the rail 
operating cylinder 301 and thus, if the stop gate 225 is 
in the form of the pivoted stop paddle illustrated in FIGS. 
1, 7 and 8, the air at the higher pressure of the Source 
may be desirably fed to the stop gate operating cylinder 
227 in order to assure that it will not be retracted by 
a heavily loaded oncoming carton as it is delivered to 
the flap folding station Y. The switch 435-1 is embodied 
in a trip switch unit of the type illustrated at 235 in FIGS. 
14 and 15 and will be located on the far side ledge 11 
for trip operation by the long chain lugs 166-1 and 166-2 
with its location being in the vicinity of the point 435 in 
dicated in FIG. 3, i.e., near the discharge end 8 of the 
machine. 
With the stop paddle solenoid valve 195 initially ener 

gized and the rail operating solenoid valve 194 initially 
de-energized the high pressure air of the source 306 will 
be supplied through conduit 317, inlet orifice 310, internal 
duct 326 and outlet orifice 308 of solenoid valve 95, and 
conduit connetcions 359 and 332 to the back end of stop 
gate operating cylinder 227, so as to force the piston 229 
therein forward and lift this stop gate to the Up position 
of FIG. 9. The front end 23 of this cylinder 227 is vent 
ed by way of conduit 333, orifice 307, internal duct 334 
and orifice 309 to atmosphere. At the same time, the rela 
tively high pressure, such as at forty-five pounds per 
square inch (45 lbs./sq. in.), is supplied to the inlet orifice 
35 of the rail operating solenoid valve 194, thence 
through its internal duct 327, orifice 312 and conduit 323 
to the input orifice 325 of rail driving cylinder 301, so 
as to supply the pressurized air at forty-five pounds per 
square inch (45 lbs./sq. in.) ahead of the piston 88 in the 
latter for holding the widely separated rails 80 and 180 
apart in their carton-receptive positions, so as to permit 
an oncoming carton fed over the retracted entrance gate 
52 to enter therebetween. The force which biases these 
separated clamping rails 80 and 180 apart is the resultant 
of the relatively high pressure forty-five pounds per square 
inch (45 lbs./sq. in.) and the opposed relatively low pres 
sure, such as five pounds per square inch (5 lbs./sq. in.), 
since the latter is supplied simultaneously through conduit 
320 to the input orifice 36 of the rail operating solenoid 
valve 194, and thence through its internal duct 328, output 
orifice 313, conduit 322, and cylinder input orifice 324 to 
the opposite side of the piston 88. 

Thereafter, when the rail operating solenoid valve 194 
is energized, in the maner explained hereinafter, so that 
both Solenoid valves 194 and 195 are simultaneously en 
ergized, the stop gate 225 will remain biased upwardly in 
its carton intercepting position. The relatively high pres 
sure air at forty-five pounds per square inch (45 lbs./sq. 
in.) will be supplied through energized solenoid valve 195 
to input orifice 315 of now energized solenoid valve 94, 
and thence through internal duct 330 and output orifice 3i3 
of the latter to conduit 322 for supply through cylinder 
input orifice 324 behind the piston 88 to cause it to be 
driven forward for driving the clamping rails 80 and 180 
inward toward each other to opposite sides of the carton 
at the flap folding station Y. Simultaneously the opposite 
side of the piston 88 is vented through cylinder orifice 325, 
conduit 323, rail operating valve orifice 312, internal 
duct 329 of the latter and out through its venting orifice 
34. Thus the carton which is supplied by the constantly 
driven initial belt section 27 of the conveyor means to 
abutment of the lifted stop gate 225 for stop at the flap 
folding station Y, there to cut off the beam of light emanat 
ing from the source 41 that otherwise impinges upon the 
photocell 40 to cause closure of the photoswitch 140-1, 
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is there clamped between the inwardly driven clamping 
rails 80 and 180 which are held firmly abutted against its 
opposite sides. 

Ultimately, both solenoid valves 195 and 194 will then 
be de-energized by opening of the closed switch 296-2 
(after photoswitch 140-1 is closed) so as to reverse the 
connections through these valves. As a consequence, the 
full pressure of the air source 306 is supplied by conduit 
317 through input orifice 310 of solenoid valve 195, its 
internal duct 335 and output orifice 307, and thence by 
way of conduit 333 to the front end 231 of stop gate op 
erating cylinder 227, so as to retract the piston 229 in the 
latter and lower the gate 225. At this same time the back 
end of cylinder 227 is vented by conduit 332, the lower 
portion of conduit 319, thence through orifice 308 of sole 
noid valve 95, its internal duct 33 and orifice 311 to 
atmosphere. Simultaneously, the relatively low pressure 
air, such as at five pounds per square inch (5 lbs./sq. in.), 
is supplied by conduit 320 through orifice 316 of solenoid 
valve 194, its internal duct 328 and orifice 313, and thence 
through conduit 322 to input orifice 324 of the rail op 
erating cylinder 301, so as to bias the inwardly position 
ed clamping rails 80 and 180 lightly against opposite sides 
of the carton as it is released at the flap folding station 
by retraction of the stop gate 225. This light biasing of 
the rails 80 and 180 in their inward positions converts 
them to guiding rails which, while lightly biasing the sides 
of the partly closed carton, permit slide of the latter there 
between to the tape applying mechanism (if employed) 
and toward the delivery end of the machine. 

While the carton is traveling forward from the flap fold 
ing station Y to the delivery end of the machine chain 
conveyor operated switch 235-1, which is biased toward 
closed position, is opened before the opened switch 296–2 
is closed again, so as to maintain temporarily the deen 
ergized conditions of both solenoid valves 194 and 195. 
Thereafter switch 296-2 is closed as the closed carton 
clears the flap folding station Y while chain conveyor op 
erated Switch 235-1 is held open and chain conveyor op 
erated switch 435-1 is opened before closure of photo 
switch 140-1 by arrival of the next carton at the flap fold 
ing station so that upon reclosure of switch 235-1 the sole 
noid valve 195 will be re-energized while the circuit of 
solenoid valve 194 is held open so as to maintain the 
de-energization of solenoid valve 194. This latter condi 
tioning of the two solenoid valves 95 and 94 is de 
Scribed above as effecting lift of the stop gate 225 to its 
carton-barring position, so as to check the travel of the 
next oncoming carton at the flap folding station while the 
clamping rails are urged out to and held in their open re 
tracted positions with a resultant force of, for example, 
forty pounds per square inch (40 lbs./sq. in.). 

While the top half portion of FIG. 16 when combined 
With the parallel circuitry of FIG. 18, as proposed above, 
and the showing in FIG. 1 teach for successively lowering 
and elevating of the flap folding head 2 by electrical 
means, including reversible motor 74 and its reversing 
switch equipments 253 and 254 under the control of relays 
2530 and 2540, some embodiments of the present com 
mercial machine are equipped with a pneumatic elevating 
System in lieu of that electrical equipment in which sole 
noid valves are substituted for relays 2530 and 2540. Such 
improved pneumatic elevating mechanism permits omis 
sion of the lowering or Down limit switch 186-1, but the 
raising of Up elevating limit switch 186-2 is retained for 
two purposes. One purpose is to permit vertical manual 
adjustment of the top stop collar 193 which dictates trip 
of the Switch unit i86 to manipulate switches 186- and 
186-2 thereof so as to adapt the height of elevation of the 
flap folding head 2 to the maximum size of the particular 
group of cartons to be fed through the machine in a par 
ticular period, so as to avoid unnecessary excessive eleva 
tion of the head and thus speed carton handling. The other 
purpose is to provide a timed control for the raising or Up 
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operation of the elevating head 2, this timed control being 
effected by the retention of the elevating switch 186-2 
which is biased toward closed position and is tripped to 
and held in open position when the Switch trigger 187 en 
gages the top stop 193. Upon lowering of the flap folding 
head 2 elevating limit switch 186-2 is permitted to close 
as the switch trigger 187 is lowered away from the stop 
193 so as to condition the circuit of the Up relay coil 2530 
when the photoswitch 140-2 is closed for energizing this 
Up relay coil upon closure of its current supplying circuit 
through closed switches 435-i, 235-1 and 296-2. 
Operation of the embodiment of the machine when 

equipped with the altered pneumatic circuit and the 
electrical circuitry of FIG. 18 
As will be seen from FIG. 18 the first parallel circuit 

thereof, extending between power supply line "L3' and 
the ground line N, consists of a conductor 355 in which 
is inserted the Uniform-Random switch 259, for closure to 
handle a group of random size cartons, and relay coil 
2620. The second parallel circuit 356 has inserted therein 
chain conveyor operated switch 235-2 which is biased to 
closed position, closed relay switch 266-1 and the en 
trance gate-operating solenoid valve 197. The third paral 
lel circuit 357 extends from a point of connection to cir 
cuit 356 between switches 235-2 and 266-1 to the neutral 
line N and has inserted therein the initially open relay 
switches 262-2 and 266-2, and relay coil 2660. Parallel 
circuit 358 constitutes the machine running circuit hav 
ing therein a closed push button STOP switch in series 
with a normally open push button RUN switch 263, to be 
pushed closed for initiating operation of the machine, and 
relay coil 2520. Parallel circuit 359 is connected to cir 
cuit 358 between the STOP and RUN switches and the 
neutral line "N,' having therein in series an overload 
switch 265, a holding switch 252-4, normally closed 
sensing switch 28, normally open head switch 149-3, 
and back flap kicker solenoid valve 198. Circuits 358 and 
359 are cross-connected from a point beyond switch 263 
to a point between switches 252-4 and 128. A loop circuit 
360 has its end legs 361 and 363 connected to the neutral 
line "N,” with leg 361 including open chain conveyor 
operated Switch 135-1 which is biased toward closed po 
sition and relay coil 2560. A cross-connection is effected 
between circuit 357 and loop circuit leg 361 by a con 
ductor 362 having in series therein normally open photo 
Switch 138-1, normally closed photoswitch 138-2, and 
closed chain conveyor operated switch 135-4 which is 
biased toward open position. A bridge 366 is connected 
across between circuit 357 from a point beyond relay 
Switch 266-2 and conductor 362 at a point between the 
photocell switches 138-1 and 138-2. The other leg 363 of 
the loop circuit 360 has in series therein open head switch 
149-1 which is biased toward closure, and relay coil 2960. 
An intermediate leg 364 of loop circuit 360 includes nor 
mally open relay switch 296-1 and relay coil 3410. A 
bridge conductor 365 is shunted around relay switch 296 
1 and includes in series open conveyor operated switch 
135-3, which is biased toward closed position, and nor 
mally open relay switch 341-1. A bridge 367 connects 
the loop leg 363 to the circuit 359 respectively ahead of 
the head switch 149-1 in the former and sensing switch 
128 in the latter, and includes a normally open relay 
Switch 262-3. Circuit 368 is connected to circuit 359 
between Switches 252-4 and 128 and neutral line N, and 
includes therein in series open relay switch 262-4, closed 
relay switch 296–2, closed chain conveyor operated switch 
235-1, which is biased toward closed position, and stop 
gate operating solenoid valve 195. Circuit 370 is con 
nected by conductor 369 to circuit 368 at a point beyond 
Switch 235-1 through normally closed chain conveyor 
operated switch 435-1, which is biased to closed position, 
and includes in series therein open photoswitch 140-1, 
closed head switch 149-2 which is biased toward open 
position, closed bottom elevating limit switch 186-1 which 
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is biased to closed position, and Down relay coil 2543. 
Switches 49-2, 186-1 and relay coil 2540 in circuit 370 
are shunted by a bridging conductor 37 which has there 
in rail operating solenoid valve 194. Parallel circuit 372 
is connected through open switches 275 and 273, open 
top elevating limit switch 186-2 which is biased toward 
closure, and “Up’ relay coil 2530, to neutral line N. A 
bridge 373 is connected between conductor 369 ahead of 
photoswitch 140-1 and circuit 372 at a point between 
switches 273 and 186-2, and includes closed photoswitch 
140-2 and closed switch 272 in series. 
Conveyor chain operated switches 235-1 and 235-2 

are ganged together for simultaneous operation. Relay 
switches 262-2, 262-3 and 262-4 are ganged together and 
to switch 262-1 which energizes the photocell units 1380 
and 1400 of the top portion of FIG. 16 for simultaneous 
operation. Relay switches 266-1 and 266-2 are ganged 
together similarly. Photoswitches 138-1 and 138-2 are 
ganged together for like purpose. Relay switches 296-1 
and 296-2 are ganged together similarly. Conveyor chain 
operated switches 135-1, 135-3 and 35-4 are ganged 
together for simultaneous operation. Relay switch 341-1 
is ganged together with low power relay switch 34-2 and 
high power relay switch 24-3 in the top portion of FIG. 
16. Head switches 149-1, 149-2 and 49-3 are ganged 
together for simultaneous operation. Photoswitches 140 
and 140-2 are ganged together for like purpose. Switches 
272, 273 and 275 are provided for manual operation to 
allow ready release of a carton in the machine which is 
jammed or damaged. The gang of Switches 262 are pro 
vided to be left open for Uniform carton operation. 
Assume the embodiment of the machine illustrated in 

FIG. 18 is to be readied for operation by providing a 
group of successive cartons on the feed conveyor 9 (FIG. 
1) and that these are random sizes. Switch 259 will be 
closed to Random position so as to energize relay coil 
2620 which will then close the gang of switches 262 to 
supply current through switch 262-2 to circuit 357, close 
the bridge 367 at switch 262-3 and connect circuit 368 
to circuit 359 through the switch 262-4. Momentary 
closure of push button "RUN” switch 263 will energize 
relay coil 2520 to close its holding switch 252-4, so as to 
start and maintain the running of the main drive motor 
51 (see top portion of FIG. 16), continuously to run 
initial conveyor section endless belt 27. Upon supply of 
power to the FIG. 18 electrical circuitry, entrance gate 
solenoid valve 197 became energized through closed chain 
conveyor operated switch 235-2 and closed relay switch 
266-1. 
Upon such energization of the solenoid valve 197 en 

trance gate 12 was retracted to permit entrance of the 
leading carton thereacross to the running endless belt 27. 
As the entering carton passes the photocell 138 it cuts 
off the beam of light impinging thereon which emanated 
from light source 139, to close photoswitch 138-1 and 
open photoswitch 38-2. The closure of photoswitch 
138- energizes relay coil 266) to close its holding 
Switch 266-2 and open its switch 266-1, so as to de 
energize the gate retracting solenoid valve 197 at the 
latter, thereby permitting the entrance gate to rise 
beneath the entering carton and providing a barring 
obstruction for the next oncoming carton. Since the 
relay coil 2560 remains de-energized by the opening 
of photoSwitch 38-2 the brake coil 67-1 (top por 
tion of FIG. 16) remains energized to continue to hold 
the second conveyor section, consisting of chain conveyor 
59-159, undriven. Relay coils 3410 and 2960 remain de 
energized (since switches 296-1 and 149-1 are open), 
while relay coil 2520 remains energized to continue to hold 
its holding Switch 252-4 closed. Back flap kicker solenoid 
valve 98 remains de-energized since head switch 149-3 
is still open and it thus holds the kicker 161 up in the 
cocked position illustrated in FIG. 1. 

Since with the closure of holding Switch 252-4 current 
was supplied through the series of closed switches 262-4, 
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262-2 and 235-1 to the stop gate solenoid valve 195 to 
energize it while rail operating solenoid valve 194 remains 
de-energized because photoswitch 140-1 is still open the 
stop paddle 225 is raised up into the path of the oncoming 
carton at the flap folding station Y, as was explained above 
in connection with the description of the conjoint opera 
tion of the solenoid valves 194 and 195. Since the clamp 
ing rails 80 and 80 were initially spread apart to their 
fully separated relation they received therebetween the 
oncoming carton carried by the continuously driven end 
less belt 27 to deliver it to the flap folding station Y for 
abutment against the raised stop gate 225. 
As the carton is delivered to the flap folding station 

Y it interrupts the beam of light emanating from the light 
source at 141 to discontinue impingement thereof upon 
photocell 40, so as to close the photoswitch 140-1 and 
open the photoswitch 40-2. The closure of photoswitch 
149-1 supplies current to the Down relay coil 2540 so as 
to energize it and cause the lowering of the flap folding 
head 2. As was previously explained, the lowering of the 
flap folding head 2 causes the front flap folding arm 
146 to fold the upstanding front flap down and back 
upon the open top of the carton, thereby freeing the head 
switch assembly 149 so as to permit closure of head 
switches 49-1 and 149-3, and opening of the head switch 
i49–2 to break the circuit of relay coil 2540 and stop the 
lowering of the flap folding head 2. The lowering of the 
head 2 freed its top limit switch 186-2 for closure to 
ready the energizing circuit of Up relay coil 2530. As the 
carton traveled forward to the flap folding station Y its far 
side engaged and retracted the sensing switch operating 
arm 129 to open sensing switch 128 so that the de-ener 
gized condition of the kicker solenoid valve 198 would be 
maintained upon such closure of the head switch 149-3, 
thereby continuing the cocked condition of back flap fold 
ing kicker 16. 

Since rail operating solenoid valve 195 remains ener 
gized until relay switch 296-2 is opened and stop paddle 
solenoid valve 94 is energized upon closing of the photo 
switch 49- the simultaneous energization thereof main 
tains the stop paddle 225 up to hold the carton 134 at 
the flap folding station while the clamping rails 80 and 
i80 are driven inwardly toward each other by the rela 
tively high pressure of forty-five pounds per square inch 
(45 lbs./sq. in.) to abut opposite sides of the carton and 
securely camp it in the manner described above before 
the head 2 reaches the bottom of its downward travel to 
close headswitch 49-1. 

Also, as the carton passed beyond photocell 138 it 
permitted the latter again to be energized by the beam 
of light emanating from the light source 139 so as again 
to close photoswitch 138-1 and open photoswitch 138-2. 
Thus relay coil 2560 becomes energized through closed 
switches 235-2, 252-2, 266-2, 38-2 and 135-4. This 
action releases the brake 67-1 and engages the clutch 67-2 
(See top portion of FIG. 16) so as to drive the second 
conveyor Section or chain conveyor 59-159 under low 
power operating condition so as to coast up behind the 
carton stopped at the flap folding station Y the following 
transverse conveyor flight 64-1 (see FIGS. 14 and 15). 
With this low power drive of the chain conveyor 59-159 
its lug 66-1 is dragged from beneath trigger 136 of chain 
conveyor operated switch 135 (see FIG. 1) simultaneously 
to open Switch 135-4 and close switches 135-1 and 135-3. 
The relay coil 2569 remains energized despite the opening 
of the switch 135-4 since switch 135-1 is simultaneously 
closed to complete an energizing circuit through closed 
Switches 265, 252-4, 262-3, bridge 367 and the head 
portion of circuit loop 360. 

There is thus a tendency to continue low power drive 
of the chain conveyor 59-159, but the abutment of its 
transverse flight 64-1 to the trailing end of the carton 
134 held stopped at the flap folding station Y by the raised 
stop paddle 225, resists by such abutment this low power 
drive tendency with consequent stoppage of the chain con 
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veyor. Consequently, the transverse conveyor flight 64-1 
remains snugly against the trailing end of the carton 
134 while the clutch 67-2 is slipping on low power drive, 
so as to permit the chain conveyor immediately to pick 
up this carton and carry it forward on through the ma 
chine to discharge as soon as the stop paddle 225 is 
retracted from in front of this carton. It will also be noted 
from FIG. 15 that when the low power drive of the 
chain conveyor 59-159 is stopped in this manner the lead 
ing end of long tripping lug 266-1 is located short of 
the trigger 236 of chain conveyor operated switch 235. 
Such long lugs 166-1 and 166-2 on the far side chain of 
this conveyor are to be varied in length with respect to 
the dimensions of the cartons being handled. For example, 
if the machine is to accept a group of cartons the max 
imum length (from front to back ends) of which is 
twenty inches (20') the leading end of the long lug 
266-1 will terminate approximately at the point 353. And 
if the maximum length of the cartons is thirty-six inches 
(36') the leading end of this long lug will terminate ap 
proximately at the point 354 (see FIG. 15). These adjust 
ments of the lengths of the long lugs 166-1 and 166-2 
are effected readily at the time the machine is being set 
up to handle any particular group of cartons, due to a sec 
tioned character of such lug assemblies and ease with 
which each lug section can be slipped off of chain con 
veyor 159. 
The ultimate closure of head switch 149-1 as the 

lowering flap folding head 2 is brought down upon the 
top of the stopped carton 134, resulting from the upward 
Swing of front flap folding arm 146 to free switch assem 
bly 149, effects energization of relay coil 2960 to close 
its switch 296-1 and open its switch 296-2. Thus sole 
noid valves 194 and 195 are simultaneously de-energized 
so as to bias the piston 88 in the rail operating cylinder 
301 with relatively low pressure, such as five pounds per 
Square inch (5 lbs./sq. in.), thereby converting the clamp 
ing rails to guiding rai's with light biasing thereof against 
opposite sides of the carton to permit the latter to glide 
forward therebetween upon release from the flap folding 
station 225. Simultaneously, the de-energization of sole 
noid valve 195 causes retraction of the stop paddle 225 
from in front of the carton 134 to permit the chain con 
veyor 59-159 to pick it up instantly and transport it 
forward. The closure of relay switch 296-1 causes ener 
gization of the relay coil 3410 to close its holding switch 
341-1 and to close the high power switch 341-3 and 
open the low power switch 341-2 of the brake-clutch 
system 256 (see the top portion of FIG. 16). The chain 
conveyor 59-159 is thus driven under full or high power 
to carry the released carton 134 forward beneath the 
lowered head 2, and the tape applying mechanism if 
used, to the front discharge end of the machine. As the 
carton is carried forward its trailing end drags past the 
sensing switch operating arm 129 to free it and thus per 
mit closure of the sensing switch 128 in properly timed 
relation with respect to the forwardly traveling upstand 
ing carton back flap and operation of the cocked back 
flap kicker 161. Closure of the sensing switch 128 en 
ergizes kicker solenoid valve 198 to cause the kicker 161 
to strike down against the back side of the upstanding 
back flap and fold it forward upon the open top of the 
forwardly moving carton. 
As the carton 134 leaves the flap folding station Y 

under full power drive of chain conveyor 59-159 it dis 
continues interception of the beam of light emanating 
from the light source 141, thereby permitting the light 
beam again to impinge upon the photocell 140, so that 
the latter effects reopening of the photoswitch 140-1 and 
circuit-readying reclosing of the photoswitch 140-2. How 
ever, Up relay coil 2530 remains de-energized for a time 
since conveyor operated switch 235-1 in its energizing 
circuit is opened and continues to be held open by con 
veyor long lug 166-1 until the latter is dragged from 
beneath trigger 236 of switch unit 235, this circuit being 
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maintained open for a time thereafter by switch 435. It 
will be made to appear later that before chain conveyor 
operated switch 235-1 is permitted to reclose the switch 
435-1 is opened by the same long lug 166-1 and not until 
the latter clears the trigger of switch unit 435 will the Up 
relay coil 2530 be energized to raise the flap folding 
head 2. 
With forward travel of the chain conveyor 59-159 

under full power to withdraw closed carton 134 from the 
flap folding station Y the leading end of the long tripping 
lug 166-1 is carried to beneath the operating trigger 236 
of switch 235 to open switches 235-1 and 235-2. The 
opening of the energizing circuit of the Up relay coil 
2530 at switch 235-1 before relay switch 296-2 recloses 
causes the head to remain down in its lowered position 
until the trailing end of the closed carton is brought for 
ward to beneath the center of the advance pair of tape 
wipe-on arms C (FIG. 1). In this particular system it is 
not necessary to hold the entrance gate 12 up in its car 
ton barring position to delay the entrance of the next 
following carton until the preceding closed carton is dis 
charged from the machine, and thus the operation of the 
machine can be speeded up for efficient rapid producion. 
An ultimate reclosing of the conveyor chain operated 
switch 235-2 effects re-energization of the entrance gate 
retracting solenoid valve 197 to permit the next carton 
to enter thereover due to the fact that the Switch 266-1 
was reclosed upon de-energization of the relay coil 2660 
with the opening of the chain conveyor operated switch 
235-2. The reopening of the flap folding head switch 
149-3, such as by raising the flap folding head 2 or per 
mitting front flap folding arm 146 to drop behind the 
closed carton 134 being transported forward from the 
flap holding station Y, whichever may occur first, effects 
de-energization of the back flap kicker solenoid valve 
198 so as to recock the kicker 161 to the full line posi 
tion shown in FIG. 1. Since raising of the head 2 is de 
layed until the closed and taped carton 134 clears the 
taping mechanism speed-up in handling Successive car 
tons is assured by permitting the front flap folding arm 
146 to drop down behind the closed carton as it is cleared 
from the flag folding station Y, which forces head 
switches 149-1 and 149-3 to reopen and 149-2 to re 
close. Reclosure of head switch 149-2 readies the en 
ergizing circuit of Down relay coil 2540 to be reclosed 
later. Reopening of head switch 149-1 de-energizes relay 
coil 2690 to reclose its switch 296-2 and reopen its 
switch 296-1 which would tend to de-energize relay coil 
3410 in the absence of an alternate energizing circuit for 
this relay coil. Such an alternate energizing circuit for 
high power drive relay coil 3410 is provided through now 
closed chain conveyor operated switch 135-3 and closed 
holding switch 341-1, to maintain the energization of this 
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relay coil. With the entrance of the next oncoming car 
ton the attendant closure of the photoSwitch 138-1 again 
re-energizes relay coil 2660 to open its switch 266-1 and 
de-energize the entrance gate solenoid valve 197 for again 
lifting the gate 12 to carton barring position with respect 
to the next supplied carton. Such energization of relay 
coil 26.60 recloses its holding switch 266-2 to maintain 
energization of the former until chain conveyor switch 
235-2 is reopened. 
As the trailing end of the long tripping lug 166-1 is 

dragged from beneath the trigger 236 of chain conveyor 
operated switch 235, to permit reclosure of its switch 
235-1, the stop gate operating solenoid valve 195 be 
comes energized through now closed switches 296-2 and 
235-1, while rail driving solenoid valve 194 remains de 
energized due to the open condition of the photoswitch 
140-1. With the solenoid valve 195 energized while the 
de-energization of the solenoid valve 194 is so continued 
the relatively high pressure of say forty-five pounds per 
square inch (45 lbs./sq. in.) is supplied to the front end 
of the rail driving cylinder 301 while the relatively low 
pressure of say five pounds per square inch (5 lbs./sq. 
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in.) is supplied to the opposite end thereof to impose a 
resultant retracting pressure of say forty pounds per 
square inch (40 lbs./sq.inch) ahead of its piston 88, so 
as to effect the retraction of the guide rails 80 and 18t) 
to their initial carton-receptive positions. At the same 
time the retracted stop gate 225 is again raised across 
the path of the next oncoming carton to intercept it at 
the flap folding station Y there to cause it to stop be 
neath the flap folding head 2. 
The leading end of the long tripping lug 66-E trips, 

the trigger of the chain conveyor operated switch unit 
435, which is located at the point indicated in FIGS. 14 
and 15, so as to open its switch 435-1 before chain con 
veyor operated switch 235-1 is permitted to reclose, so as 
to continue de-energization of the Up relay coil 2530 
(as well as of the Down relay coil 2540), and also of 
the operating solenoid valve 194 for raising the stop 
paddle 225 into the path of the next oncoming carton 
at the flap folding station Y. Thus the long tripping lug 
166-1 is to be of such length as to bridge across from 
the trigger 236 of the chain conveyor operated switch 
unit 235 to the trigger of the chain conveyor operated 
switch unit 435 to hold open simultaneously for a few 
seconds their switches 235-1 and 435-1. Since the chain 
conveyor operated switch 435-1 is to control the raising 
of the flap folding head 2 before the photoswitch 140-2 
is opened again by the next oncoming carton arriving at 
the flap folding station Y, so as to prevent jamming of 
this next oncoming carton against the lowered head, and 
particularly at the moment that the trailing end of the 
preceding closed and taped carton 134 arrives at a 
point beneath the forward tape wipe-on arms at C (FIG. 
1), the trailing end of the long tripping lug 166-1 must 
be dragged from beneath the trigger of this switch unit 
435 at this time to permit reclosure of the conveyor chain 
operated switch 435-1 for the energization of the Up re 
lay coil 2530. Thus the chain conveyor long tripping lug 
166-1 should be foreshortened on its trailing end in a 
showing of the type depicted in FIG. 15 for proper op 
eration of this embodiment of the invention. For ex 
ample, the trailing end of such long tripping lug 166-1 
may terminate in the FIG. 15 showing at a point some 
what ahead of the leading end of the carton 134, such 
as at about that indicated at 375. With the understand 
ing that adjustability of the length of each of the long 
tripping lugs 66-1 and 166-2, as well as the locations 
of the chain operated switch units 235 and 435 along 
the length of the machine bed, may be required so as 
to adapt the machine to effective operation upon any 
particular group of cartons to attain the certain required 
sequence of operations of the switches 296-2, 235-1 and 
435-1, one skilled in the art readily can make such ad 
justments to fit the requirements. In doing so, one must 
remember that switch 296-2 must first be opened by 
energization of its operating relay coil 2960, to be ef 
fected by the closure of head switch 149-1 as the head 
2 is lowered by energization of the Down relay coil 
2540 upon the top of the carton held stopped at the 
flap folding station Y. Also, that then the conveyor 
chain operated switch 235-1 is to be opened before 
closure of Switch 296-2 by transporting the carton for 
ward beyond the flap folding station Y, so as to continue 
de-energization of the stop paddle operating solenoid 
valve 195 for maintaining the carton guiding conditions 
of the lightly biased rails '80 and 180 until the closed 
carton clears the head 2. And finally, that the conveyor 
chain operated switch 435-1 must be opened before the 
chain operated conveyor switch 235-1 is again closed, 
with these actions being dictated by the same chain con 
veyor long tripping lug 166-1 or 166-2 as the case may 
be, so as to maintain de-energization of the rail driving 
Solenoid valve 194 and the Up head elevating relay coil 
2530, for retracting the rails 80 and 180 to their carton 
receptive positions and to raise the stop paddle 225 into 
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the path of the next oncoming carton and for raising the 
flap folding head 2 above this next oncoming carton be 
fore it arrives at the flap folding station Y. When this 
next oncoming carton does arrive at the flap folding sta 
tion Y to abutment of the raised stop paddle 225, so as 
to close the photoswitch 140-1 simultaneously with open 
ing of the photoswitch 140-2, with the head switch 149-2 
reclosed by drop of the front flap folding arm 146 be 
hind the preceding carton 134 as it is transported for 
ward beyond the fiap folding station Y, the Down relay 
coil 2540 will become energized again upon reclosure 
of the conveyor chain operated switch 435-1 as the trail 
ing end of the long tripping lug 166-1, or 166-2 as the 
case may be, clears the trigger of the switch unit 435. 
Consequently, the flap folding head 2 is lowered to the 
top of this next succeeding carton which is beind held 
Stopped by the raised stop paddle 225 at the flap folding 
station Y, and the embodiment of the machine which 
features the electrical circuitry of FIG. 18 is readied for 
recycling action. 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding descrip 
tion, are efficiently attained and, since certain changes 
may be made in the above constructions without depart 
ing from the scope of the invention, it is intended that 
all matter contained in the above description or shown in 
the accompanying drawings shall be interpreted as il 
lustrative and not in a limiting sense. 

Having described our invention, what we claim as new 
and desire to secure by Letters Patent is: 

1. In an automatic carton closing machine for fold 
ing down and inward the upwardly-extending front and 
rear flaps of a series of successive open-top cartons to 
closed lateral positions, including those of relatively shal 
low depths, the combination with 

(A) lateral conveyor means having an entrance end 
and a discharge end and defining a path of forward 
carton travel along which said conveyor means 
transports each carton, 

(B) a carton sensing and flap folding station located 
at a point along said path, 

(C) a movable front and rear flap folding sub-assem 
bly mounted for motion along a path at an angle 
to Said carton travel path toward and away from the 
Open top of a carton at said station, 

(D) carton Sensing means located along said carton 
travel path responsive to the presence of an open 
top carton at Said station to dictate advance of said 
flap folding means toward the unfolded and upward 
ly-extending flaps thereof and to fold the front flap 
back and inward to closing position, 

(E) carton height control means at said station re 
Sponsive to the top of said carton to stop the ad 
Vance of said flap folding sub-assembly upon inward 
folding of the front flap down upon the carton top, 

(F) movable rear flap folding means also carried by 
said flap folding sub-assembly to fold the rear flap 
forward and inward to closing position, 

(G) means to cause each open-top carton to pause at 
said station for permitting advance of said flap fold 
ing Sub-assembly to the top of said pausing carton 
and after performance of a flap-folding operation 
thereon to release said pausing carton from said 
station for transport by said conveyor means to the 
discharge end, 

(H) a pair of opposed, longitudinally-extending, car 
ton clamping and guiding members flanking oppo 
site sides of said station with at least one movable 
transversely relative to the other for relative ap 
proach temporarily to clamp therebetween a carton 
pausing at said station and for relative retraction 
to permit reception therebetween of a Succeeding 
carton, and 

(i) means to drive at least one of said clamping and 
guiding members transversely for advance thereof 
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toward the other to effect such carton clamping ap 
proach and for the relative retraction thereof; of 

(a) carton side engaging means Supported on One 
of said carton clamping and guiding members 
at the inner side of the latter to constitute the 
means of contacting a side of a carton pausing 
at said station by structure of said member, 

(b) means movably mounting said carton side 
engaging means on said member for alternate 
motion away from the latter and said conveyor 
means toward said flap folding Sub-assembly 
for appreciable lap against the opposed carton 
side and retraction toward said member and 
conveyor means to minimize projection of said 
carton side engaging means, and 

(c) means to effect such retraction of said carton 
side engaging means as said conveyor means 
picks up the pausing carton at said station and 
transports it forward. 

2. The carton closing machine equipment as defined in 
claim 1 in which said conveyor means is equipped with 
a transverse flight to effect such carton pick-up at said 
station by sweep through the latter past said flap folding 
sub-assembly with this flight extending toward the latter 
a minimum distance whereby said flap folding Sub-as 
sembly may be located close to said conveyor means at 
said station for closing operations on cartons of rela 
tively shallow depth, said flight constituting said means 
to effect the retraction of said carton side engaging means 
when swept over the latter through said station. 

3. The carton closing machine equipment as defined in 
claim 2 in which each of both of said carton clamping and 
guiding members is equipped with one of a pair of said 
carton side engaging means arranged in opposed rela 
tion. 

4. The carton closing machine equipment as defined 
in claim 3 in which each of said carton side engaging 
means is in the form of an elongated shoe pivotally 
mounted on a transverse axis to the member Supporting 
it and having a free end extending in the direction of 
travel of cartons along said path from its axis retracta 
bly biased outwardly from said member toward said flap 
folding sub-assembly. 

5. The carton closing machine equipment as defined 
in claim 4 in which said shoe free end is biased outwardly 
by spring means intervening this end and said member 
supporting said shoe. 

6. The carton closing machine equipment as defined in 
claim in which said drive means for said clamping and 
guiding members comprises a double-ended pneumatic 
motor including a cylinder and piston means reciproca 
tively mounted in said cylinder, means connecting at least 
one of said clamping and guiding members to said piston 
means to cause it to advance toward the other member 
upon thrust of said piston means in said cylinder in one 
direction and to retract said member relative to the other 
upon thrust of said piston means in the opposite direc 
tion, a pair of fluid-conducting passages respectively con 
nected to opposite ends of said cylinder on opposite sides 
of said piston means, sources of relatively low pressure 
and relatively high pressure gaseous medium, and plural 
position valve means provided with multiple passages con 
nected between said gaseous medium sources and said 
cylinder passages which in one position supplies the rela 
tively high pressure gaseous medium through a first one 
of said cylinder passages behind said piston means to 
thrust it forward in member advancing direction, in a 
second position substitutes the relatively low pressure 
gaseous medium for the relatively high pressure gaseous 
medium behind said piston means elastically to bias at 
relatively low pressure said members to their relative 
advanced positions against opposite sides of a carton there 
between at said station to convert said members to guides 
for this carton and permit its advance therebetween by 
said conveyor means beyond said station, and in a third 
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position supplies the relatively high pressure gaseous 
medium through the second cylinder passage ahead of 
said piston means to thrust it back in member retracting 
direction. 

7. The carton closing machine equipment as defined in 
claim 6 in which said valve means in the third position 
maintains connection between the source of the relatively 
low pressure gaseous medium and said first cylinder pas 
sage for application of this pressure behind said piston 
means while connection between the source of the rela 
tively high pressure gaseous medium and said second 
cylinder passage is maintained with application ahead of 
said piston means of the differential of these pressures as 
the medium of applying the back thrust. 

8. The carton closing machine equipment as defined in 
claim 7 in which said valve means comprises a pair of 
four-way valves each equipped with first and second ori 
fices on the delivery side thereof and third, fourth and fifth 
orifices on the receiving side thereof, said first delivery 
side orifice of each valve being alternately connectable 
by valve manipulation to said third and fourth receiving 
side orifices of this valve and said second delivery side 
orifice thereof being simultaneously alternately connect 
able by the same valve manipulation to said fourth and 
fifth receiving side orifices of this valve, said relatively 
high pressure source of gaseous medium being connected 
to said fourth receiving side orifice of a first one of said 
valves with said second delivery side orifice of the latter 
connected to said fourth receiving side orifice of the sec 
ond one of said valves and said relatively low pressure 
source of gaseous medium being connected to said third 
receiving side orifice of this second valve, said first and 
second delivery side orifices of said second valve being 
respectively connected to said first and second cylinder 
passages of said cylinder, said third and fifth receiving 
side orifices of said first valve and said fifth receiving side 
orifice of said second valve constituting vents. 

9. The carton closing machine equipment as defined 
in claim 8 in which said means to cause each carton to 
pause at said station comprises movable gate means 
mounted at the exit end of said station and in an initial 
position located in the path of forward carton travel to 
intercept a carton traveling along this path to said station, 
said gate means being withdrawable from said path to per 
mit carton transport by said conveyor means beyond said 
station, and a second pneumatic motor having piston 
means retractable by pressurized gaseous medium Sup 
plied to a first end of said cylinder, means connecting said 
piston means of said second pneumatic motor to said gate 
means to effect withdrawal of the latter from said path 
upon retraction of said piston means, conduit means con 
necting said first delivery side orifice of said first valve 
to said first end of said cylinder of said second pneumatic 
motor to supply the relatively high pressure gaseous 
medium behind said piston means of the latter to retract 
this piston means and said gate means therewith, and 
means to return said withdrawn gate means to its car 
ton interception initial position as said clamping members 
are retracted relative to each other for reception there 
between of a succeeding carton. 

10. The carton closing machine equipment as defined 
in claim 9 in which said gate return means comprises 
conduit means connected between said second delivery 
side orifice of said first valve and the other end of said 
second pneumatic motor alternatively to supply the rela 
tively high pressure gaseous medium to the opposite side 
of said piston means of said second pneumatic motor for 
return thrust of this piston means. 

11. The carton closing machine equipment as defined 
in claim 6 in which said means to cause each carton to 
pause at said station comprises movable gate means 
mounted at the exit end of said station and in an initial 
position located in the path of forward carton travel to 
intercept a carton traveling along this path to said station, 
said gate means being withdrawable from Said path to 
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permit carton transport by said conveyor means beyond 
said station, and a second pneumatic motor having pis 
ton means retractable by pressurized gaseous medium 
supplied to a first end of said cylinder, means connecting 
said piston means of said second pneumatic notor to 
said gate means to effect withdrawal of the latter from 
said path upon retraction of said piston means, conduit 
means connecting said first end of said cylinder of said 
second pneumatic motor to said valve means for con 
duction of the relatively high pressure gaseous medium 
through the latter in its second position to behind said 
piston means of this second pneumatic motor to retract 
said piston means and said gate means therewith, and 
means to return said withdrawn gate means to its carton 
interception initial position as said clamping members are 
retracted relative to each other for reception there between 
of a succeeding carton. 

12. The carton closing machine as defined in claim 
in which said gate return means comprises conduit means 
connecting the other end of said cylinder of said second 
pneumatic motor to said valve means for conduction of 
the relatively high pressure gaseous medium through the 
latter in its third position to the opposite side of Said 
piston means of said second pneumatic motor for return 
thrust of this piston means to effect return of said gate 
means to its carton interception initial position as said 
clamping members are retracted relative to each other. 

13. In an automatic carton closing machine for folding 
down and inward to closed lateral positions the upwardly 
extending front and rear flaps of a series of supplied suc 
cessive open-top cartons while said cartons are being trans 
ported through said machine, the combination with 

(A) lateral conveyor means having an entrance end 
and a discharge end and defining a path of forward 
carton travel from the entrance end along which said 
conveyor means transports each carton comprising 
a section provided with a plurality of longitudinally 
spaced carton pick-up flight means each to be carried 
up behind a carton as it is delivered into the entrance 
end for forward carton transport, 

(B) movable entrance gate means at the entrance end 
periodically to permit entrance to said conveyor 
means of a single carton at a time and to hold back 
temporarily each of the next of the series of sup 
plied open cartons until closing operations are per 
formed on the preceding carton, 

(C) a carton sensing and flap folding station located 
at a point along said path forward of the entrance 
end at which each carton is caused to pause in its 
forward transport through said machine by said con 
veyor means, 

(D) a movable carton flap folding sub-assembly 
mounted for motion along a path at an angle to 
said carton travel path toward and away from the 
open top of a carton pausing at said station, and, 

(E) means to drive forward said flight equipped con 
veyor section periodically; of 

(a) carton stop means at said station separate 
from said conveyor means alternately movable 
to a position of engagement of each oncoming 
carton transported forward along said path of 
forward carton travel to hold it stopped tem 
porarily at said station for performance of a flap 
folding operation thereon and then retractable 
to free this carton for further forward transport 
by said conveyor section, 

(b) means associated with said conveyor driving 
means alternately to shift the action thereof 
between a relatively low power type that will 
carry one of said flight means up behind a car 
ton being delivered beyond said entrance gate 
means to said station to abutment of the back 
end of said carton with relatively light pressure 
thereagainst as said carton is stopped at said 
station by said stop means to cause stoppage of 
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said conveyor section without carton crushage, 
and a relatively high power type upon retraction 
of said stop means, and 

(c) carton sensing means at said entrance end 
connected to said drive shifting means to dic 
tate and initiate relatively low power action of 
said driving means as each carton is delivered 
therepast toward said station to carry the next 
flight means up behind this carton. 

14. The carton transport equipment as defined in claim 
13 in which brake means are associated with said con 
veyor driving means periodically to apply braking power 
to the latter to hold said conveyor means stopped in the 
absence of a carton in said machine, and brake releasing 
means are provided which are controlled by said carton 
sensing means to release said brake means as the low 
power driving action is initiated thereby. 

15. The carton transport equipment as defined in claim 
i4 in which control means are mounted on said movable 
carton flap folding sub-assembly responsive to said paus 
ing carton as said sub-assembly is advanced to the latter 
to iniiate retraction of said carton stop means at said 
station and operation of said shifting means to change 
the drive of said conveyor driving means from the rela 
tively low power action to the relatively high power action. 

16. The carton transport equipment as defined in claim 
i5 in which said driving means is in the form of friction 
clutch means and said drive shifting means is of a struc 
ture alternately to effect application of relatively light 
engagement pressure between friction driving and driven 
means of said clutch means for the relatively low power 
action while permitting relative slippage when said con 
veyor section is stopped by abutment of its oncoming 
flight means to the back end of a carton held stopped by 
said stop means at said flap folding station and then to 
effect application of greater engagement pressure to at 
tail relatively high power drive of said conveyor section 
and cause its abutted flight means to pick up said carton 
at said station when released by retraction of said stop 
IleanS. 

7. The carton transport equipment as defined in claim 
16 in which is provided a carton closing head mounted 
for alternate movement to the open top of a carton at 
said station and away from the carton top with said head 
carrying said flap folding sub-assembly and means re 
Sponding to the presence and absence of a carton top 
adjacent said head, and in which said driving shifting 
means is operatively responsive to electrical energy and 
includes an electrical energizing control circuit, there 
being provided on said head switch means in said circuit 
alternately to close and open the latter with said switch 
means being operable by said means responding to the 
presence and absence of a carton top adjacent said head. 

18. The carton transport equipment as defined in claim 
7 in which said carton stop means at said flap folding 

Station is manipulated by electrical means including an 
energizing circuit, and said switch means includes circuit 
making and breaking means in the latter energizing cir 
cuit to alter its condition upon movement of said head to 
an open carton top at said station for effecting thereupon 
the retraction of said stop means. 

19. The carton transport equipment as defined in claim 
17 in which said entrance gate means has connected 
thereto means momentarily to retract it to permit en 
trance of an open top carton during periods said conveyor 
Section is undriven and electrical means to operate said 
retracting means including an electrical energizing circuit, 
an entrance gate control switch is located in said gate re 
tracting circuit which in one position effects the momen 
tary gate retraction and in a second position causes said 
gate to bar entrance of a succeeding carton, and electrical 
entrance gate control means is provided to operate said 
entrance gate control switch including an energizing cir 
cuit having therein said head switch means whereby the 
latter continues the second position of said entrance gate 
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control switch while said relatively high power action of of said entrance gate means at times other than when said 
said conveyor section prevails. conveyor section is undriven. 

20. The carton transport equipment as defined in claim 
19 in which is provided a second electrical energizing References Cited 
circuit connected to said electrical means that operates 5 UNITED STATES PATENTS 
said entrance gate control switch with this second circuit 
including electrical limit switch means operable by travel ES : E. E. et al. -------- 7: 
of said conveyor section and a switch operable by said 
carton sensing means at said entrance end whereby said TRAVIS S. MCGEHEE, Primary Examiner 
circuits alternately maintain the carton barring position O s y t 


