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1. 

MoPHEADMAKING MACHINE WITH AUTOMATIC 
CYCLING CONTROL 

BACKGROUND OF THE INVENTION 

U.S. Pat. No. 2,964,353, Dec. 13, 1960, discloses a mop 
making machine including a piston-actuated ferrule carrier for 
pressing the ferrule against a bundle of mop head strands, a 
pair of vise jaws for piercing the ends of a metal mop loop 
through the ferrule when it is pressed on said strands, and a 
plunger operating within the ferrule to bend over the ends of 
the mop loop. The patent discloses both a fully manually and 
an automatic control. The manual control is effective to 
produce uniform mop heads dependent upon the skill of the 
operator, while the automatic control depends upon position 
control devices which must be adjusted accurately for proper 
operation and which do not, in any event, make allowance for 
variations in the size of the mop head strands. Thus, the auto 
matic control is incapable of compressing the mop head 
strands uniformly from cycle-to-cycle unless all of the bunches 
of strands are identical. 

BRIEFSUMMARY OF THE INVENTION 

The present invention relates to an automatic cycling con 
trol for a mop making machine of the general type disclosed in 
the aforementioned patent wherein the control system is 
responsive to actuating pressure whereby uniform products 
are mad in rapid fashion, thus eliminating the necessity for 
skilled operators to produce uniform and acceptable products. 
According to the present invention, double acting piston 
cylinder arrangements are utilized for actuating the vise jaws, 
the ferrule positioner and mop strand compressor, and the 
wire loop crimper. A main control valve is disposed in one of 
two operable positions, one in which the power strokes of the 
double acting pistons are initiated, and the other in which the 
return strokes are initiated. This valve is controlled by a pair 
of relay switches, and combinations of pressure-sensitive 
valves and a pressure-sensitive switch are included in each 
main control valve circuit for sequentially actuating the power 
strokes and then sequentially actuating the return strokes and 
return the system to initial condition. 

BRIEF DESCRIPTION OF THE DRAWINGs 
FIG. 1 is an elevational view of an assembled mop head; 
FIG. 2 is a side elevation of a machine for assembling the 

mop head shown in FIG. 1; 
FIG. 3 is a fragmentary side elevation of the machine shown 

in FIG. 2 with the parts in mop head assembly positions, and 
FIG. 4 is a diagrammatic layout of the automatic control 

system according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is concerned with an automatic con 
trol system for a machine such as that disclosed in U.S. Pat. 
No. 2,964,353 for assembling mop heads such as used for 
roofing mops and the like. A typical mop head is shown in 
FIG. 1 as comprising a bundle of strands 16 secured at the 
middle of the bundle by insertion of the inturned ends 20 of a 
U-shaped wire clamp 18 to a ferrule 22 having diametrically 
disposed nail holes 24 by which the mop head may be secured 
to a handle. 
The machine for assembling the mop head is shown in FIG. 

2 and comprises a table having mounted thereon a vise 12 and 
a hydraulically operated cylinder assembly 14 which moves 
vertically to secure the mop head in assembly. The vise 12 
comprises a pair of open ended chambers 26 fixedly secured 
to the table in alignment and separated by a space 30 which 
admits passage of the lower and ferrule carrying end of the 
cylinder assembly 14. Within each chamber 26 is moveably 
mounted a lever orjaw 32 which are operable to move toward 
and from each other by means of fluid cylinders 36 housing 
pistons 38 which are connected to the jaws 32 by rods 40. 
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2 
Feed lines 42,42' feed the hydraulic fluid both into and out of 
the cylinders 36. 
The ferrule holding cylinder assembly 14 is supported for 

vertical movement relative to the vise space 30 by a fixed 
piston 44 secured to a horizontal arm 46 extending forwardly 
from a standard 48 at the rear of the table. A vertical guide 
rod 50 is also fixed to and depends from the arm 46. The 
cylinder assembly 14 carries a rearwardly extending arm 52 
having an opening 54 which slidably receives the guide arm 
50. These parts cooperate to limit the movement of cylinder 
assembly. 14 to a vertical path. 
The cylinder assembly 14 comprises a first, or upper, 

cylinder 56 and a second, or lower, cylinder 58 joined 
together in alignment by a coupling 60. A fluid line 62 is cou 
pled to the upper closed end of cylinder 56, and a line 66 is 
connected to an opening in the coupling 60 and in communi 
cation with the lower end of cylinder 56. A fluid feed line 72 is 
also connected to an opening in coupling 60 which commu 
nicates with the upper end of cylinder 58. A piston 73 rides 
within cylinder 58, and has at its lower end a reduced diameter 
extension 74 which strikes and bends the ends 20 of the mop 
loop 18 against the inner walls of ferrule 22 as shown in FIG. 
3. The ferrule 22 to be assembled is clamped to the bottom of 
cylinder 58 and in axial alignment therewith by clamp arms 82 
carrying detents 84 adapted to enter the ferrule openings 24, 
the arms 82 being operated by a lever 90. 

In operation of the machine, an operator positions a ferrule 
22 against the lower edge of cylinder 58, and drops a clamp 
loop 18 into the space 30 with its spread, inturned ends 20 
held by the walls of chambers 26 and the edges of movable 
jaws 32. Next the operator places the mop material 16 on the 
table 10 with the central portions of the yarn disposed within 
the loop 18 whereupon the machine is ready to operate. Fluid 
under pressure is then supplied sequentially (a) through inlet 
66 into the lower end of cylinder 56 to lower the assembly 14 
to insert the ferrule 22 between the spread ends of loop 18 and 
compress the mop material tightly within the loop, (b) 
through lines 42 to cylinders 36 which force the vise jaws 32 
toward each other compressing the loop 18 and causing its 
sharpened ends 20 to pierce the ferrule wall, (c) through line 
72 to cylinder 58 which forces piston 73 downwardly so that 
the extension 74 strikes the ends 20 of the loop and bends 
them against the inside wall of the ferrule as illustrated in FIG. 
3, (d) through lines 42' to the opposite ends of cylinders 36 to 
retract the jaws 32, and (e) through inlet 62 to the top of 
cylinder 56, raising the assembly 14 to its initial position and 
simultaneously through inlet 75 to cylinder 58 returning 
piston 73 to starting position. The operator then operates 
lever 90 to release the clamping arm 82 and removes the as 
sembled mop head. 
The circuit and components to effect the sequential opera 

tion described in general above, comprises, FIG. 4, a pressure 
fluid pump 100 driven by any suitable means effecting con 
tinuous operation thereof. The pump has a fluid inlet 102 from 
a suitable reservoir R and a pressure fluid outlet 104 leading to 
a spool valve assembly 106 which normally allows the pressure 
fluid to be recycled back to the reservoir R by a return line 
108. A pair of solenoids 110 and 112 are provided selectively 
to urge the spool valve assembly to either one of its two opera 
tive positions. 
Under control by the solenoid 110, the high pressure line 

104 is connected through the spool valve assembly to a pres 
sure fluid conduit 114 while a pressure fluid conduit 116 is 
connected to the return line 108 whereas under control by the 
solenoid 112, the fluid conduit 114 is connected to the return 
line 108 while the pressure fluid conduit 116 is connected to 
the high pressure line 104. 
The electrical circuit includes a manually operated starting 

switch 118 for actuating a relay 120 to close normally open 
switches 122 and 124 by energization of the relay winding 
from line voltage across supply conductors 126,128. The con 
ductor 128 is also connected to one side of the two solenoids 
110 and 112, to the normally open switch 124 of the relay 
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120, and to the winding of a relay 132 and through conductor 
134 to the normally open contact of a pressure-responsive 
switch 136. 
The other line conductor 126 is connected through conduc 

tor 138 to the normally open switches 122 and 140 of the 
respective relays 120 and 132, and through the conductor 142 
to the normally closed contacts of the pressure-responsive 
switch 136 which complete the circuit through conductor 144 
and the winding of the relay 120 to the other side of relay 
switch 124. The conductor 138 is also connected through con 
ductor 145 to one of the normally closed contacts of pressure 
responsive switch 146, the other of which contacts is con 
nected through conductor 148 to the normally open switch 
130 of relay 132. 
Thus, when the manual switch 118 is momentarily closed, 

the relay 120 is energized to close its switches 122 and 124, 
the switch 124 serving to retain the relay energized while the 
pressure-responsive switch 136 remains in the position shown, 
and the switch 122 serving to complete the circuit through 
conduit 121 and solenoid 110. High pressure fluid is now con 
nected through conduits 114 and 66 to the cylinder 56, forc 
ing the ferrule 22 down to compress the mop material. As 
soon as the material has reached a predetermined degree of 
compression, corresponding to some predetermined pressure 
in the line 114, a pressure-responsive valve 150 opens to actu 
ate the cylinders 36,36 through conduit 152 and lines 42,42. 
As soon as the pressure in line 152 rises to some predeter 

mined value, a pressure-responsive valve 154 opens to con 
nect the lines 156 and 72 to the pressure fluid and thus actuate 
the cylinder 58. When the pressure in line 156 rises to that 
value indicative of the proper operation of the extension 74, 
the pressure-responsive switch 136 is actuated to break the 
holding circuit through the winding of the relay 120 and to 
complete the circuit through conductor 134 and the winding 
of the relay 132. This action deemergizes relay 120, opens 
switch 122 and deemergizes solenoid 110, and energization of 
relay 132 closes switch 140 to energize through conductor 
111 the solenoid 112 so that the line 116 is now connected to 
the pressure fluid while the line 114 is connected to return. 
The line 116 is connected to the lines 42" so that the pistons 
38 are now retracted, and when fully so, a pressure-responsive 
valve 160 opens next to connect lines 116,162 with lines 62 
and 75 and thereby effect simultaneous retraction of the 
cylinder 56 and of the piston 73. When the cycle is thus 
completed, a pressure-responsive switch 146 is actuated to 
break the holding circuit for the relay 132, allowing the spool 
valve assembly 106 to return to its normal position. 
From the above, it will be clear that the control system as 

sures proper and uniform operation of the mop making 
machine. For example, the valve 150 will not open to close the 
jaws of the vise until the ferrule has been seated with sufficient 
pressure to compress the mop material properly. Likewise, the 
valve 154 will not open until the vise has assured proper 
penetration and seating of the loops ends, whereafter the 
piston 74 is projected to bend over the loop ends. Thereafter, 
upon attainment of the proper bending action, the pressure 
responsive switch 136 reverses the fluid pressure connection 
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4. 
by deemergizing the relay 120 and energizing the relay 132. At 
this time, the vise is opened, and when fully so, the valve 160 
opens to retract the cylinder 56 and piston 73,74. Return to 
initial position causes the switch 146 to open, thus breaking 
the holding circuit to relay 132 and readying the system for 
the next cycle. 

claim: 
1. A mop making machine comprising, in combination, 
a vise for holding a wire loop having inturned ends and in 
which the mop material is laid, 

a first double acting cylinder means for inserting a ferrule 
between the ends of the wire loop and for pressing the fer 
rule against the mop material, 

a second double acting cylinder means for moving the jaws 
of the vise toward each other to pierce the loop ends 
E" said ferrule, a third double acting cylinder means carried by said first 
double acting cylinder for bending the wire loop ends 
against the inner wall of said ferrule, 

a pressure fluid reservoir, 
a pump having an inlet from said reservoir and having an 

outlet, 
valve means connected to the outlet of said pump and hav 

ing first and second conduits connected thereto, said first 
conduit being connected to said first double acting 
cylinder means to insert said ferrule as aforesaid, a first 
branch conduit leading from said first conduit to said 
second double acting cylinder means, a normally closed 
pressure-responsive valve connected in said first branch 
conduit to assure predetermined compression of the mop 
material by the ferrule before said vise is actuated, a 
second branch conduit leading from the first branch con 
duit to said third double acting cylinder means, a pres 
sure-responsive valve connected in said second branch 
conduit to assure penetration of said ferrule by the loop 
ends before said loop ends are bent against the inner sur 
face of said ferrule, 

said second conduit being connected to said second double 
acting cylinder means to open the jaws of the vise, a third 
branch conduit leading from said second conduit to said 
first and third double acting cylinder means, a pressure 
responsive valve connected in said third branch conduit 
to return said first and third double acting cylinder means 
after said vise jaws are opened, 

means for actuating said valve means selectively to connect 
said first and second conduits to the outlet of said pump, a 
manual switch in said actuating means for initiating a 
cycle of said valve means, a relay controlled by said 
manual switch, a holding circuit responsive to said first 
relay, a pressure-responsive switch connected to said first 
branch conduit, a second relay controlled by said pres 
sure-responsive switch, a holding circuit responsive to 
said second relay, and a pressure-responsive switch con 
nected to said third branch conduit. 

2. An automatic mop making machine as defined in claim 1. 
wherein said valve means normally recirculates fluid back to 
said reservoir. 


