
United States Patent 
Buck 

[541 STRAPPING MACHINE WITH SHORT FEED 
LOCKOUT 

[75] Inventor: Erville C. Buck, Spring?eld, Oreg. 

[73] Assignee: FMC Corporation, San Jose, Calif. 

[22] Filed: Jan. 10, 1974 

[21] Appl. No‘: 432,382 

[52] US. Cl ................... i, 100/4; 100/26; 100/33 PB 
[51] Int. C1.2 ........................................ .. B65B 13/06 

[58] Field of Search ...... .. 100/4, 8, 26, 33 R, 33 PB, 
100/32 

[56] References Cited 
UNITED STATES PATENTS 

3,179,038 4/1965 MacKenzie ......................... .. 100/26 

3,183,824 5/1965 ...... .. 100/4 

3,269,300 8/1966 Billett et a1. ...................... .. 100/4 X 
3,589,275 6/1971 Van de Bilt .......................... .. 100/4 

3,759,169 9/1973 Goodley ............................ i. 100/4 X 

Primary Examiner-Billy J. Wilhite 
Attorney, Agent, or Firm—C. E, Tripp 

1571 ABSTRACT 
This machine straps a package with ?exible tape strap 
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ping, A strap is initially fed by feed and tension wheels 
around the yoke and against a stop with which a grip 
per clamps the free end of the strap against an anvil, 
the feed is reversed to remove a slack loop in the strap 
at the feed mechanism and the feed mechanism is au 
tomatically stopped. Thereafter, a tensioning valve is 
operated to reactivate the feed mechanism so as to 
slip the strap out of the yoke, tension the strap around 
the package and join the ends of the strap after ten 
sioning. Occasionally the apparatus malfunctions to 
produce a short feed, wherein during the initial feed 
ing operation, the strap does not reach the gripper so 
that even though the gripper closes against its anvil, 
when the feed mechanism is restarted to tension the 
strap, the strap is pulled out of the yoke, instead of 
being tensioned around the package and hence must 
be rethreaded, To prevent this, an air ori?ce is pro 
vided at the gripper anvil which ori?ce is not covered 
by the free end of the strap when the aforesaid short, 
feed malfunction occurred, and the gripper was 
closed and this short feed condition prevents restart 
ing of the feed mechanism in the tensioning direction 
when the aforesaid valve is operated to initiate ten< 
sioning. Thus, the strap is not withdrawn from the 
yoke and after the obstruction is cleared the strap 
need not he re-threaded through the machine. 

3 Claims, 29 Drawing Figures 
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STRAPPING MACHINE WITH SHORT FEED 
LOCKOUT 

FIELD OF THE INVENTION 

This invention relates to apparatus for strapping arti 
cles such as packages and more particularly to im 
provement in such apparatus which eliminates the need 
for rethreading the machine in case the strap is not fed 
completely before the strap tensioning cycle is initi 
ated. 

DESCRIPTION OF PRIOR ART 

The apparatus of the present invention is an improve 
ment over the US. Patent to Goodley No., 3,759,169, 
issued Sept. 18, 1973, and assigned to the FMC Corpo 
ration. Although the short feed sensing and lockout de 
vice of the present invention can be applied to other 
strapping machines, a brief explanation of the inven 
tion will be provided as it is applied to the machine of 
the aforesaid Goodley patent. 

SUMMARY OF THE INVENTION 

A strapping machine to which the present invention 
is applied is described in detail in the aforesaid Goodley 
patent and enough of this exemplary machine will be 
referred to in order to provide a complete understand 
ing of the invention in a detailed description that fol 
lows. \ 

Brie?y, in the aforesaid strapping machine the strap 
is fed by cooperating feed and tension wheels (driven 
by a reversible air motor) between a rear gripper and 
an anvil, through a yoke between a front gripper and 
the anvil and up against a stop at the anvil. This feed 
is initiated by the operation of an on-off valve. When 
the strap engages the aforesaid stop, a loop of excess 
strap develops at the feed mechanism which loop is 
sensed and causes the front gripper to clamp the strap 
end against the anvil as well as automatic initial rever 
sal of the feed mechanism (in the tensioning direction) 
to remove the loop and upon removal of the loop, the 
initial reverse operation of the feed mechanism auto 
matically stops. Now, if a package is in place within the 
yoke, a second or tensioning valve is operated (manu 
ally in the example given) which causes the feed mech 
anism to restart in the tensioning direction, pulling the 
strap clear of the yoke and tight around the package. 
Since the free end of the strap has been gripped by the 
front gripper against the anvil this prevents the strap 
from simply sliding out through the yoke during ten 
sioning. With the free end of the'strap thus held, the 
tensioning operation causes the strap to be pulled radi 
ally free of clips in the yoke and to be wrapped around 
and tensioned on the package, whereupon the second 
gripper clamps the running end of the strap against the 
anvil and the two ends of the strap are joined (as by 
heat sealing) to hold the strap in tension on the pack 
age. 
Occasionally a malfunction, termed a "short feed", 

occurs in that during the initial feeding operation initi 
ated by the aforesaid on-off valve, the free end of the 
strap may strike an obstruction (such as foreign matter 
within the yoke) before the end of the strap passes be 
tween the front gripper and the anvil and engages the 
stop. Excessive curl of the strap may also give the effect 
of an "obstruction”. When this short feed condition oc 
curred, the prior machine was unable to discriminate 
between the obstructed condition and the normal con 
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dition wherein the strap end has passed between the 
front gripper and the anvil and against the stop. Since 
a loop will develop at the feeding mechanism whether 
the strap encounters an obstruction in the yoke, or 
reaches the stop as in normal operation, the feeding 
mechanism is stopped and initially reversed to remove 
the loop, whereupon it stops again. However, under a 
short feed condition, if the second or tensioning valve 
(which is a foot operated valve in the illustrated em 
bodiment) is now depressed to restart the feeding 
mechanism in the reverse or tensioning direction, since 
the free end of the strap has not been gripped between 
the front gripper and the anvil, the strap will be pulled 
back through the yoke and if this pseudo-tensioning ac 
tion is not stopped soon enough, the strap will be pulled 
through and out of the feeding mechanism itself. Thus 
in the prior machine, the ?rst indication that an opera 
tor had that the device was not feeding properly was 
that the strap pulled through the yoke and feed mecha 
nism during what should have been a tensioning opera 
tion. Thus in addition to finding the original cause of 
the malfunction during the feeding operation, the oper 
ator must rethread the machine, that is, the strap must 
be reintroduced into the feed mechanism and through 
the gripper and anvil structure before normal operation 
can be resumed. 

In accordance with the present invention, the initial 
feeding of the strap, stopping the feed, and initially re 
versing the feed to remove the loop at the feeding 
mechanism takes place as before, upon depressing of 
the on-off valve. However, when the aforesaid tension 
ing valve which is provided to initiate the ?nal tension 
ing operation is depressed, the present invention dis 
ables or locks out the feed and tensioning mechanism 
so that the latter cannot be restarted in the tensioning 
direction and hence will not pull the strap clear of the 
mechanism. The preferred method of attaining the 
aforesaid feature and advantage of the present inven 
tion involves a simple addition to an air valve pilot cir 
cuit that controls the reversible air motor for the feed 
mechanism. Brie?y, when the tensioning valve is oper 
ated to initiate the ?nal strap tensioning mechanism 
after strap feeding has been completed, a pilot~ 
operated valve is shifted which directs air to the air 
motor (under normal conditions) to initiate the ten 
sioning operation. Under the present invention, the 
anvil for the front gripper that normally grips the free 
end of the strap is provided with an air ori?ce and when 
the strap is fed between the front gripper and the anvil 
and the front gripper closes, this anvil orifice is blocked 
or closed off by the end of the strap and ?nal tensioning 
will take place upon operation of the aforesaid tension 
ing valve. However, when the strap end does not reach 
the aforesaid front gripper and anvil, even though that 
gripper is closed as usual, since the gripper has a ser 
rated jaw, the aforesaid orifice in the anvil is not 
blocked and hence air will escape from the anvil orifice 
when the aforesaid tensioning valve is operated to initi 
ate final tensioning. This escape of air from the anvil 
orifice bypasses a sufficient amount of air from the 
aforesaid pilot operated valve that is provided to re 
verse the feed motor and initiate tensioning so that the 
valve pilot does not shift the pilot operated valve, as in 
normal operation. Under this short feed condition, 
even though the manually operated tensioning valve is 
operated to initiate tensioning, the motor which drives 
the feed and tensioning wheels does not restart in the 




















