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United States Patent Office 3,169,559 
Patented Feb. 16, 1965 

3,169,559 
WRETYNG TOGEL 

Loren F. Working, Jr., 10423 rondale Ave., 
Chatsworth, Calif. 

Fied Mar. 2, 1961, Ser. No. 92,823 
25 Claims. (C. 148-119) 

This application is a continuation-in-part of my appli 
cation Serial No. 736,249 filed May 19, 1958, for Wire 
Tying Tool, now abandoned. . . . " 

This invention relates to devices for fastening struc 
tural elements together, and more particularly, to unique 
apparatus with which to secure reinforcing rods in a 
latticework together. . 
A major expense in erecting a reinforcing grid struc 

ture is the cost of labor required to tie the skeleton struc 
ture of reinforcing bars together. The skeleton struc 
ture is generally comprised of an open lattice work or 
grid formed of steel bars or rods. These rods, which 
are of the order of 38' to 1%' in width or diameter, are 
quite heavy. It is necessary to secure them firmly to 
gether so that when wooden or metal forms are built up 
around them, and concrete is poured into the enclosure, 
the rods will not sag under the weight of the concrete. 
For reinforcing rods of such size and weight, it is the 

usual practice to secure each rod to each and every other 
rod that crosses it along its length. At each such inter 
section, a short length of wire is wrapped around both 
rods and has its ends tightly twisted to secure the rods 
in place. As will be apparent, a large number of such 
tying operations must be performed, for even Small re 
inforced concrete structures, and may run into millions 
in bridges, office buildings, and other major construc 
tion projects. 

Heretofore, it has been necessary to perform wire tying 
operations by hand, and highly paid construction work 
ers are employed for this purpose. In very large con 
struction projects, the time needed for the tying opera 
tions is a major fraction of the time required to erect the 
reinforcing steel structure. Such delays, and the accorn 
panying tie-up of costly machinery, materially increase 
the overall cost of building such structures. . . 

it is common practice for a worker to cut each wir 
tie from a roll of wire. As he moves from place to place 
in performing the tying operations, he carries the roil 
of wire with hirin. 
heavy, and the burden of lifting it causes the worker to 
tire frequently. Still further, as the worker proceeds, 
his fingers get tired so that he is unable to twist the wire 
sufficiently tight. As a result, when concrete is poured 
into forms built up around the steel structure, and con 
crete is flowing, the force on the rods cocasionally causes 
ties to give way, whereby the resulting concrete struc 
ture has sections that are not as strongly reinforced as 
others. - 

Even a small roll of wire is unduly 
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The above and other objects and advantages of this 

invention will become apparent from the following de 
scription taken in conjunction with the acompanying 
drawings of illustrative embodiments thereof, in which: 
FIGURE 1 is a perspective view of a wire tying tool 

in accordance with the invention, showing it in an opera 
tive position for ejecting a wire tie to straddle a pair of 
crossed rods, and showing a wire tie in position prepara 
tory to twisting the ends thereof for securing the rods 
together; m 

FIGURE 2 is a front elevation view of a single wire 
tie sed in the tool of FIGURE; 
FIGURE 3 is a perspective view of a row of wire ties 

of the type shown in FIGURE 2 adhered together for 
quick loading in the magazine of the tool in FIGURE 1; 
FIGURE 4 is a longitudinal section view of the tool 

of FIGURE 1; 
FIGURE 5 is a sectional view taken along the line 

5-5 of FIGURE 4, showing the S-shaped configuration 
of a twisting element for twisting the ends of a wire tie 
together; - 

FiGURE 6 is a sectional view taken along the line 
6-6 of FIGURE 4, showing the ejector blade in posi 
tion preparatory to ejecting a wire tie; 
FGURE 7 is a sectional view, similar to FIGURE 6, 

showing the ejector blade extended and a tie in the ejected 
position; 
FIGURE 8 is a fragmentary longitudinal sectional 

view of a modified form of wire tying tool of my inven 
tion, showing an ejector blade incorporated in rack and 
pinion arrangement operable from the motor shaft; 
FIGURE 9 is a sectional view taken along the line 

9-9 of FIGURE 8, showing the ejector blade thereof . 
in position preparatory to ejecting a wire tie; 
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it is an object of this invention to provide unique wire 
tying apparatus that eiminates the above and other dis 
advantages associated with manual wire twisting opera 
tions. - 

It is another object of my invention to provide wire ty 
ing apparatus with which to twist wire ties around re 
inforcing rods with uniform tightness, and more tightly 
than is possible by hand. - 
A still further object of my invention is to provide a 

unique wire tie form and package with which to facili 
tate wire twisting operations to secure reinforcing rods 
together. . - . . . 

A still further object of my invention is to provide a 
unique wire tying tool and wire ties therefor, for auto 
matically locating, ejecting, and twisting wire ties around 
a pair of rods. 

60 
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FIGURE 10 is a sectional view similar to FGURE 9, 
showing the ejector blade extended and a tie in the 
ejected position; 
FEGURE 11 is a fragmentary sectional view showing 

the partition at the front of the magazine; 
FIGURE 12 is a perspective view of the ejector blade 

of the tool of FIGURE 8, showing more clearly the shape 
thereof and the arrangement of the racks thereon; 
FIGURE 13 is a sectional view taken through the center 

of the shaft on which the pinions are mounted, showing 
the detent arrangement for releasably interlocking the 
shaft and the driven gear thereon; 
FIGURE 14 is a sectional view similar to FIGURE 13, 

showing the detent depressed when the shaft is stationary 
and the driven gear continues to rotate; 
FIGURE 15 is a fragmentary side elevation view, partly 

in section, of a further modification of a wire tying tool 
of my invention, showing an ejector blade that is operable 
by friction wheels; 
FIGURE 16 is a fragmentary sectional view taken 

along the line ié-16 of FIGURE 15, showing the gear 
ing for operating the shaft on which the friction wheels 
are mounted, and showing the friction wheels in engage 
ment with the ejector blade; 
FIGURE 17 is a perspective view of the ejector blade 

of the tool shown in FIGURE 15; 
FIGURE 18 is a perspective view of a pneumatic wire 

twisting device of my invention, showing a wire tie ejected 
to straddle a pair of rods where they cross, the ends of 
the tie extending into a chuck assembly adapted to hold 
and twist the ends of the tie together; - - 
F.G. 19 is a longitudinal sectional view of the wire 

twisting device of FIGURE 18, showing the arrangement 
of the control mechanism for sequentially ejecting and 
twisting a wire tie; - - 
FIGURE 20 is an end elevation view of the device of 

FIGURE 18, as seen from the rear surface of the twister 
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mechanism, showing the arrangement of the locating 
structure for automatically positioning the device so as to 
cause an ejected tie to straddle the crossed rods; 
FIGURE 21 is a sectional view taken along the line 

21-21 of FIGURE 19, showing the guide channel and 
a tie therein preparatory to ejection; 
FIGURE 22 is a sectional view taken along the line 

22-22 of FIGURE 19, showing the internal construction 
of the magazine for supporting a row of wire ties so as to 
keep them aligned with the guide channel; 
FIGURE 23 is a perspective view of the unique form 

of wire tie used in the wire twisting device of FIGURE 18; 
FIGURE 24 is a sectional view taken along the line 

24-24 of FIGURE 19, showing the arrangement of parts 
to effect rotation of the twisting apparatus; and 
FIGURES 25-28 are fragmentary sectional views of 

the twisting apparatus, showing successively how the parts 
grasp the legs of an ejected tie, hold them during twisting 
until the tie conforms to the surface contour of the rods, 
and release them after the tie is completed. 

Referring to FIGURE 1, there is shown a portion of a 
latticework of steel rods of the type to be used in a re 
enforced concrete structure, and a wire tying tool 19 
before use in tying the rods together. The rods are 
shown in conventional arrangement, wherein spaced 
parallel rods 11, 12 extending in one direction are abutted 
by parallel rods 13, 14 extending at right angles thereto. . 
The wire tying tool 10 is adapted to secure the rods to 
gether, by ejecting tie elements 5 to straddle the crossed 
rods 1-14, 12-14, 2-3, and i-13, and twisting the 
legs of the ties together as indicated at 15'. 
The wire tying tool 10 is shown in a position wherein 

it has ejected a tie 15 so as to straddle the rods 1, 3 
where they cross, and preparatory to twisting the ends 
of the tie together. Such ejection, as in stapler tools, is 
effected from a magazine 16, but in such a way that the 
legs of the ejected tie 15 straddle a rotary twister or tying 
element 17. Rotation of the twister element 7 causes 
the legs of the tie 15 to be twisted about each other, 
whereby to secure the rods together in the desired rela 
tion. 
As shown in FIGURE 1, the magazine 16 is an integral 

portion of a housing 18 that includes a hand grip section 
20, and a trigger 21 is carried by the hand grip 20 in a 
position to permit its actuation by the operator when he 
grasps the hand grip 20. 
The trigger 2 is actuated to initiate a cycle in which 

a tie 15 is ejected from the magazine 16 to straddle the 
rods 11, 13 and effect operation of the twister element 
17 for twisting the legs of the tie together. To this end, 
a motor housing 22 is located at the forward end of the 
hand grip member 20, for supporting power means, e.g. 
an electric motor or air motor. As shown in FIGURE 4, 
an electric motor 23 is shown in the motor housing 22, 
and is adapted to be selectively connected to a power 
Source, as through circuit leads 24 extending from the 
rear of the hand grip 20, upon actuating the trigger 2. 
The motor 23 operates through the front housing section 
25, and through a gear box 26, to establish rotation of the 
twister element 17. Referring to FIGURE 4 along with 
FIGURE 1, the motor housing 22 is adapted to be releas 
ably secured to the housing 18 so that in the assembly 
of the tool, and prior to securing the housing 22 in place, 
the motor 23 may be positioned in the upper end of the 
housing section 25, with its shaft 32 extending through 
the housing section 25. 
The lower end of the shaft 32 extends to the lower end 

of the housing section 25, which terminates in a threaded 
tubular portion. The gear box 26 has a threaded tubular 
projection 33 to be threaded into the lower end of the 
housing Section 25. Within the projection 33 is a short 
stub shaft 34 that is adapted in its upper end to be engaged 
by the lower end of the motor shaft 32. In this connec 
tion, the confronting ends of the shafts 32, 34 are adapted 
to be matingly engaged, so that the stub shaft 34 can be 
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4. 
adjusted longitudinally on the end of the shaft 32, but the 
shafts 32, 34 cannot rotate relative to each other, i.e., the 
shaft 34 rotates in unison with the shaft 32. 
The shaft 34 is adapted to rotate the twister element 

17. To this end, the shaft 34 is journaled at its lower 
end in the gear box 26, as indicated at 35. Adjacent its 
lower end, the shaft 34 carries a gear 36 that is in en 
gagement with a larger gear 37 mounted on a stub shaft 
38 that is journaled at its lower end in the gear box 26, 
as indicated at 39. The upper end of the stub shaft 33 
extends to the exterior of the gear box 26, and carries 
a circular plate 40 on which the twister element 17 is 
mounted. 
To establish operation of the motor 23 for rotating the 

twister element 17, a switch 42 is located in the handgrip 
20, such switch 42 having a plunger 43 disposed in the 
path of the trigger 21. The trigger 2 is normally spring 
biased, as by a spring 44 located between the housing of 
the switch 42 and the trigger 2, to an outer position in 
which it is out of engagement with the plunger 43. 
The plunger 43 is normally spring biased so as to be 

urged to an outer position, and in this position the Switch 
42 is open, so that the leads. 24 are disconnected from 
the windings of the motor 23. When the plunger 43 is 
depressed, the switch 42 is closed so that power is Sup 
plied through the leads 24 to the motor windings. To 
effect such closure of the switch 42, the trigger 2 is 
adapted when forced inwardly to move about a pin 45 
Supported in the hand grip 20, and to engage the plunger 
43 and force it inwardly. Releasing the trigger 21 allows 
the spring 44 to force it outwardly about the pin 45, 
thereby to permit the plunger 43 to move outwardly and 
cause the switch 42 to open. 

In the embodiment of the invention shown in FIG 
URE 4, actuation of the trigger 21 also causes a wire 
tie 15 to be ejected from the magazine 16. For such 
ejection, a solenoid 50 is provided that is mounted in 
front of a partition 49 at the forward end of the maga 
zine 16, such solenoid 50 having a spring biased plunger 
51 that is normally biased to an outer position. When 
the solenoid 50 is energized, it operates in a conventional 
manner to retract the plunger 51. 
An ejector blade 52 for the wire ties is adapted for 

movement with the plunger 51 of the solenoid 50. For 
this purpose, the blade 52 at its upper end is connected 
to the plunger 51 by a suitable rigid mechanical con 
nection 53. As shown in FIGURE 4, the ejector blade 
52 is positioned for sliding movement against the rear 
Surface of the partition 49 at the forward end of the 
magazine 6. 

In order that the ejector blade 52 may eject a wire 
tie, the magazine 16 is adapted to accommodate a row 
-of ties 15, and to continuously urge the row forwardly 
so that the tie at the front end of the row is in abut 
ment with the rear surface of the partition 49. Centered 
in the bottom wall of the magazine 16, immediately ad 
jacent the rear surface of the partition 49 is a slot 55. 
Thus, when the ejector blade 52 is thrust downwardly 
on retraction of the plunger 51, the wire tie in its path 
Will be forced downwardly to pass through the slot 55. 
The cooperative arrangement of the parts for ejecting 

a tie will be better understood with reference to FIG 
URES 6 and 7 along with FIGURE 4. In FIGURE 6, 
the ejector blade 52 is supported for sliding movement 
between guide walls 56, 57, i.e., side walls of the hous 
ing 18. Also as shown in FIGURE 6, the ejector blade 
52 in its upper position has its lower end position adja 
cent the top of the wire tie 15that is located in its path. 
In this connection, the upper position of the blade 52, 
and hence of the plunger 51, is fixed by means of stops 
in the path of the upper portions of the blade 52, e.g., 
by interfering shoulder portion of the blade 52 and the 
side walls 56, 57, as indicated generally at 58, 59. When 
the Solenoid 58 is energized, the plunger 51 carries the 
ejector blade to its lower position (see FIGURE 7), 
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thereby moving the adjacent tie out of the magazine 6: 
FIGURE 2 shows a preferred form of a wire tie 5, 

and in FIGURE 3, the runeral 66 indicates a row of 
ties 5 that are stuck together, e.g., as by a frangible ma 
terial, to form a channel-like clip or charge of ties to 
be loaded in the magazine 16. As shown, the portion of 
a tie connecting the upper ends of its parallel legs in 
cludes an intermediate nose portion 6 which dips below 
the upper ends of the legs. 
The sectional view of FIGURE 4 reveals a row 60 

of ties 15 loaded in the magazine 55 and urged in the 
direction of the partition 49. Any suitable means for 
resiliently urging the row of ties toward ejection posi 
tion adjacent the partition 49 may be employed. - in 
the present example, the row of ties is fed toward the 
ejection position by a feeder bar 62 which is urged for 
wardly in the magazine chamber by several inches of 
coiled feeder spring 63. The spring 63 extends from the 
feeder bar 62, around a pulley 64 that is mounted on the 
end of a rod 65 extending from the rear plate 66 of the 
magazine, and back to the rear plate 66. 
The cover of the magazine 6 is hinged on a pin 67 

at its forward end, and the upper end of the rear plate 
66 is secured to the housing, as by a retaining screw 63. 
The magazine may be removed by loosening the screw 
68 and withdrawing the pin 67, or, if the space between 
the magazine and the twister element 7 is sufficiently 
great, the magazine may be swung open for reloading in 
the manner that a conventional stapling machine is re 
loaded. 
The advantage of the form of wire tie shown in FG 

URES 2 and 3 may be better understood with reference 
to FGURE 7. As shown, the nose 61 of the tie i5 first 
Strikes the adjacent rod. Since the nose 6 is lower 
than the upper ends of the legs of the tie, and since the 
lower end of the ejector blade 52 engages the upper 
ends of the legs, the ejector is effectively cushioned, upon 
initial impact of the tie against the adjacent rod, so as 
to minimize damage to the working parts of the tool. 

Referring to Fig JRES 4 and 5, the twister element 
7 is generally S-shaped, and is centered for rotation 
on a line through the center of the slot 55. As will 
be apparent in this arrangement, the legs of an ejected 
tie will pass along the opposite surfaces of the twister 
element. 

in the twisting operation, the legs of the tie naturally 
shorten. When the twisting is coinpleted, the legs of 
the twisted tie have shortened sufficiently to ride clear 
of the upper edge of the twister eiement E7. In this 
manner, the tool is easily moved away from the tied rods 
after the tying operation. 
FIGURES 8-14 illustrate the construction and opera 

tion of a wire tying tool of my invention that employs 
a different mechanism for ejecting wire ties and effecting 
roiation of the twister element. In this embodiment, 
an ejector it is employed that comprises a blade element 
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To effect downward movement of the blade 71, the 

pinions 74, 75 are rotated clockwise so as to force the 
racks 72, 73, and hence the blade 71 cn which they 
are Supported, downwardly to the ejection position shown 
in Fig URE 10. To accomplish such rotation of the 
pinions 74, 75, a gear 84 is provided on the shaft. 76 
intermediate the pinions 74, 75, and such gear 84 is in 
meshing engagement with a gear 85 that is fixed to the 
shaft 32 of the motor 30. Through such gearing, rota 
tion of the shaft 32' in a predetermined direction causes 
the pinions i4, 75 to rotate in the direction required to 
move the blade 7 downwardly to the ejection position. 

Rožation of the shaft 32 also establishes rotation of 
the twister element 17. In the embodiment illustrated 
in FIGURE 8, rotation of the twister element 17 is ef 
fected through a gear box 26 that operates in the same 
manner as the gear box 26 shown in FIGURE 4. The 

20 
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Stub shaft 34 of the gear box 25", corresponding to the 
stub shaft 34 shown in FIGURE 4, is coupled to the 
shaft 32' by a collet arrangement wherein a short sleeve 
37 is pinned to the lower end of the shaft 32, and at 
its lower end surrounds the upper end of the shaft 34. 
The sleeve 87 and the upper end of the shaft 34 are 
in nating engagement, and their engaging portions are 
noncircular in cross Section so as to permit the shaft 34' 
to be adjusted longitudinally, but to prevent relative 
rotation between the sleeve 87 and the shaft 34. 
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7i that on one surface is provided with parallel gear 
racks 72, 73. (See FIGURE 12.) The racks 72, 73 
are portions of rack and pinion assemblies in which a 
pair of pinions 74, 75 mesh with the teeth of the racks. 
The pinions 74, 75 are mounted on a shaft 76 that is 
journaled at its ends for rotation in the guide walls 56, 

. 5. The upper end of the blade 7 extends above the 
uppermost teeth of the racks 72, 73 and is bent out 
wardly to provide a short edge 78. 
The ejector 7 is normally biased upwardly, and for 

this purpose coil springs 79 are provided that are con 
nected at their upper ends to stationary elements 83 ex 
tending from the guide walls 56, 57, and at their lower 
ends to the ledge 73 of the blade 71. As in the case 
of the ejector biade 52 of the tool illustrated in FEG 
URES 6 and 7, the blade 7 in its upper position has 

60 

its lower end poised immediately adjacent the upper 
ends of the wire tie 15 that is located directly in its 
path. - - 

hen the ejector 7 is moved downwardly, the racks 
72, 3 ride in grooves 83 provided in the partition 49'. 
at the forward end of the magazine 15. Preferably, 
When the blade 75 reaches the ejection position, the low 
e ends of the racks 72 do not strike the bottoms of 
the grooves 33, but are slightly spaced therefrom. The 
lowerfacsi position of the blade 75 is established by shoul 
der portions on the blade 75 coming into contact with 
interfering projections in its path that extend from the 
sidewal is 55, 57. . . 
When the blade 75 reaches the ejection position, it is 

necessary that the shaft 32 continue to rotate the twister 
element 17 through the gear box 26". To this end, 
the racks 72, 73 may be arranged so that when the 
blade 7 reaches the ejection position, the pinions 74, 
75 ride against the upper ends of the racks. In such 
case, the twister element 57 continues to rotate while 
the ejector maintains the ejected tie in tying position. 
When the notor 23 ceases to operate, the shaft 32' is 

freely rotatable in its bearings, so that the springs 79 
are free to force the ejector 79 to its uppermost posi 
tion. in this connection, the racks 72, 73 effect reverse 
rotation of the pinions 74, 75, and hence, through the 
reverse rotation of the gear 84 and the gear 85, cause 
he shaft 32' and the twister element 7 to rotate in the 
reverse direction. . . . 

An alternative mode of operation of the rack and 
pinion assembly is one in wirich the pinions 74, 75 re 
Inai in Ineshing engagement with the racks i2, 73 when 
the blade 7E is in the ejection position. To permit the 
motor to continue to operate without damage to mesh 
ing parts, the gear 84 is adapted to slip on the shaft. 76. 
Referring to Fig URES 13 and 14, along with FIGURE 
8, the shaft 76 is provided with a depression in which 
is located a Spring 99 and a detent element 91, and the 
gear 34 at its inner periphery is provided with a notch 
92. The notch 92 is contoured to matingly receive the 
Outer portion of the detent element 91, as shown in 
FiGURE. 13. 
The Spring 96 exerts sufficient thrust on the detent 

element 91 to keep it located in the notch 92 under 
all conditions except when the ejector 70 is in the ejec 
tion position and the motor is still operating in the same 
direction. When this condition obtains, the pinions. 74, 
75 and their shaft 76 stop rotating, and continued rota. 
tion of the gear 84 causes it to cam the detent element 
95 inwardly against the spring 90, thereby to permit the 
gear 84 to slip on the shaft 76, and thereby permit con 
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tinued rotation of the twister element 17 without damage 
to the meshing teeth of the pinions 74, 75 and the racks 
72, 73. 

Referring again to FIGURE 8, the tool is also shown 
with means to provide an additional safeguard during 
the ejection operation, by latching the ejector blade 71 
in the ejection position. To this end, the trigger 21' is 
also adapted to operate as a lever, and is provided with 
an inner extension 93 to which the upper end of a link 
element 94 is connected. The lower end of the link 
94 is secured to the end of one leg 95 of an L-shaped 
latch element 96 that is pivoted on a pin 97 in the housing 
18. As shown in FIGURE.8, the leg 95 is horizontally 
disposed in the undepressed position of the trigger 21, 
and in this situation the other leg 98 of the latch 96 is 
vertically disposed. 
When the trigger 21' is actuated, and the ejector 7 

moves to the ejection position, the lower end of the leg 98 
is adapted to engage the upper portion of the ledge 78. 
As will be apparent, if the leg 98 is disposed in the path 
of the edge 78 when the ejector reaches the ejection posi 
tion, it is also disposed on the path of the ledge 78 as 
the ejector moves to the ejection position. To permit 
the ledge 78 to move past the leg 98 in its path, the leg 
95 is made of thin spring metal. Thus, when the ledge 
78 engages the leg 98 in its downward passage, the leg 
95 yields to permit the leg 98 to give way and permit the 
ledge to continue its downward movement. 
As soon as the ledge 78 passes the lower end of the 

leg 98, the spring effect of the leg 95 operates to cause 
the leg 98 to move against the upper edge of the ledge 
78, and to latch the ledge in position so that it cannot 
be pulled upwardly by the spring 79. To aid in this 
operation, the lower end of the leg 98 is provided with a 
cam surface portion, indicated at 99. The can Surface : 
portion 99 is smoothly curved so as to aid movemen 
of the leg 98 to the latching position. 
When the trigger 21' is released, the above described 

lever, link and latch arrangement operates in the reverse 
direction to release the ejector 78 and permit the spring 
79 to return it to its uppermost position. In such opera 
tion, by virtue of the contour of the cam surface portion 
99 on the leg 98, and of the force of the spring 44 in 
returning the trigger 2 to its undepressed position, the 
leg 98 undergoes a smooth wiping action to move off the 
ledge 78, and thereby clear the ledge and free the ejector 
for the return movement. 
- FIGURES 15-17 illustrate a modification of the tool 
structure shown in FIGURE 8. In this embodiment, the 
racks 72, 73 are eliminated, and the pinions 74, 75 are 
replaced with friction wheels 74, 75. The friction 
wheels 74, 75, which are made of rubber or other suit 
able plastic material having frictional qualities, bear di 
rectly on the adjacent smooth surface of the blade 7. 
When the motor 30 operates, the friction wheels 74, 75' 
force the blade 7 downwardly to the ejection position. 
When the blade 71 reaches the ejection position, the 
wheels 74, 75 slip against the surface of the blade 7 
while the motor continues to operate for the remainder 
of the twisting operation. When the motor is de-ener 
gized, the blade 71 is retracted by the spring 79 as in 
the manner previously explained. In this embodiment, 
as in the embodiment shown in FIGURE.8, the latching 
mechanism may be employed if desired as an additional 
aid in holding the ejector in the ejection position while the 
twisting operation proceeds. m 
FIGURES 18-28 illustrate the construction and oper 

ation of a unique pneumatic wire-tying tool, and wire tie 
therefor, in accordance with my invention. Referring 
to FIGURE 18, there is shown a tool 100 having an air 
motor 10, and a housing 102 that supports the motor 
101 and provides means for conducting high pressure 
air to the motor, as through an air inlet hose 103 con 
nected to the housing 62. 

Secured to the housing 102 adjacent the motor 10 is 
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a magazine 84 for accommodating a row of preformed 
ties. Also secured to the housing 02, and spaced from 
the magazine 104, is a gear box 105 that houses chuck 
assembly 106. The chuck assembly 105 is disposed in 
the path of an ejected tie, indicated at 107, so as to re 
ceive and hold the ends of the legs of the tie 107 while 
twisting them together. The housing 162 is provided 
with a valve control trigger 108 which, when actuated, 
permits air from the line 163 to effect ejection of the 
tie 107 and operation of the motor 101 so that the chuck 
assembly 195 operates to twist the ends of the legs of the 
tie (7 together. .. 

In FIGURE 18, the tool 100 is in position wherein it 
has ejected a tie G7 to straddle a pair of crossed rods 
A 10, A14 that form part of a latticework of reenforcing 
rods. When the tie 07 is thus ejected, the ends of its 
legs extend into the chuck assembly, and operation of the 
motor 9 then operates the chuck assembly 106 to 
wrap the legs of the tie about themselves sufficiently to 
tie the rods C, 1 securely together. 
FIGURE 19 illustrates the cooperative arrangement of 

the parts of the unique pneumatic wire-tying tool of my 
invention. As shown, the connection from the air line 
i03 to the interior of the housing 182 is effected through 

5 a pistol grip section 14, through an input connection, 
shown as a tubular element 15, to a valve 16. The 
trigger (8 is pivoted on a supporting pin i7 in the 
housing, and normally rests against the outer end of a 
springbiased plunger 118. The plunger 118 is normally 
biased to an outer position, and when depressed by actuat 
ing the trigger 108, the plunger 8 effects fluid communi 
cation between the input connection 15 and an output 
connection i20. As shown, the output conection 120 is 
a tubular element connected between the valve housing 
i5 and the rear end of a cylinder 2. 
Slidably disposed in the cylinder 21 is a piston 22, 

which is normally biased to a position at the rear of the 
cylinder 12. To effect such biasing, the piston 122 
carries an elongated pin 123, and an elongated compres 
sion spring 124 surrounding the pin 123 extends from 
the piston 122, past the end of the pin 123, and through 
the housing 192 to a remote wall 125. 
The piston 122 also supports one end of an ejector 

blade 126 for ejecting wire ties from the magazine i94. 
The outer end of the ejector blade 25 is located adjacent 
a partition 27 at the forward end of the magazine i64, 
and is adapted so that when the piston 22 is thrust for 
wardly, the blade 26 slides along the partition 127. 
The outer end of the blade 25 engages the wire tie 107 
in its path and moves it through a slot 28 to the exterior 
of the magazine 104. As shown in FIGURE 21, the par 
tition 27 has a guide channel 27' in its outer face. The 
depth of the guide chanel 27' is at least equal to the 
thickness of the blade 25, and its width is equal to the 
width of the blade. In FIGURE 21, a wire tie 107 is 
shown in the guide channel 27, with its legs adjacent 
the side walls of the channel. 
The piston 22 is driven forward by high pressure air 

entering the rear of cylinder 12 when the trigger i08 
is actuated. The rear end of the piston 122 normally 
abuts a plug 139 that closes the rear end of the cylinder 
121. The plug 130 is chamfered, as at 31, where the 
connection 120 leads into the cylinder 21. The chamfer 
131 is provided so that, when the valve A6 is opened, air 
impinges against a sufficient area of the rear surface of 
the piston 22 to cause the piston to move forwardly. 
Immediately upon the piston 22 being separated from 
the plug 30, the high pressure air is applied against the 
‘entire rear surface of the piston, thereby to continue its 
forward movement. 
- During the major portion of the ejection stroke of 
the piston 122, the motor 3 is inoperative. The motor 
6 does not operate until the legs of an ejected tie are 

engaged by the chuck assembly 96. When this has been 
accomplished, air is supplied to the motor 101 to 
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effect rotation of the chuck assembly 166 for the pur 
pose of twisting the legs of the tie together. This op 
eration of the motor i01, following the ejection stroke of 
the piston 122 is effected through a short tubular con 
nection 132 between the air inlet of the motor and the 
cylinder 121. As shown, the tubular element 32 is 
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connected to the cylinder 12, at a point spaced a short 
distance from the forward end of the cylinder. To per 
mit air to enter the tubular element 132 for operating 
the motor 01, the piston 22 must move to the position 
forward of the tubular element 32, i.e., as indicated 
in phantom lines. When the piston 22 has reached the 
position shown in phantom, the air pressure holds the 
piston in that position while the motor 181 is operating. 
The return stroke of the piston 122 is effected by 

releasing the trigger 108. Such release cuts of the air 
supply to the cylinder 2, and the valve i5 functions 
to permit air behind the piston to be bled off through the 
valve. The spring 24 thus is free to move the piston 
back against the plug 139. 
To effect the desired twisting operation, I provide 

unique chuck and wire tie constructions. Referring to 
FIGURES 19 and 24, the chuck assembly comprises a 
plug 35 that is mounted for sliding movement on a 
pin 35 secured in the bottom of the gear box 95, and a 
compression spring 37 surrounds the pin 36 for biasing 
the plug 135 to an outer position. As shown in FIG 
URE 25, the plug 135 is provided with an outer opening 
of greater diameter than that through which the pin 
136 extends, and the pin 36 is provided with an en 
larged head 39 in the opening 138, whereby to capture 
the plug 135 and prevent it from slipping off the pin 136. 
The plug i35 is surrounded by a short cylindrical ele 

ment 40 having an inner surface that is fluted, as in 
dicated at 145 in FIGURE 24, and which at its outer 
end has a fluted inwardly tapering portion 142 (FIG 
URE 19). As indicated, the ridges forming the tran 
sitions in the futing are aligned. Furthermore, the inner 
ends of the ridges within the cylinder 149 terminate a 
short distance from the inner end of the cylinder 140, 
whereby to provide a short, straight cylindrical section 
143 of the inner wall of the cylinder. 

Referring to FIGURES 19 and 24, the fluted cylinder 
140 is adapted for rotation by the output shaft 145 of 
the motor i01. In this connection, the inner end of the 
cylinder 146 is press-fit into a ring gear 46 that is in 
meshing engagement with a gear 47 carried on the motor 
shaft 45. - 

When a wire tie 107 is ejected from the magazine 104 
as above described, its legs are thrust into the cylinder 
i40 and captured between the plug 135 and opposed de 
pressions in the inner wall of the cylinder 149. To aid 
in their entry, the ends of the legs of the tie 97 are 
sharply tapered as at 59 (see FIGURE 25) at their 
outermost portions. Thus, when the ends of the legs 
of the tie reach the cylinder 149, the tapered ends there 
of are guided by the tapered fluted portion 142 into the 
interior of the cylinder i48. In this connection, it should 
be noted that the distance between flute edges and the 
plug 135 is less than the diameter of the tie legs. 
FIGURES 25-28 illustrate the manner in which twist 

ing of the wire tie 107 proceeds. 
FIGURE 25, shows a tie 197 in the ejected position, 

wherein the legs of the tie are captured in the chuck 
assembly 106 preparatory to the twisting operation. As 
soon as the cylinder starts to rotate, both legs of the tie 
are bent and locked between the plug and the contacting 
flute edge. 
FIGURE 26 illustrates the positions of the parts during 

the first portion of the twisting operation, i.e., after the 
cylinder i40, has begun rotating, through the action of 
the gears 147, 145. As shown, the gear 46 has moved 
longitudinally of the gear 47, and the cylinder 140 has 
moved upwardly with the gear 145. A fixed bushing 
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movement of the cylinder 140 and gear 146, which may 
continue until the gear 145 engages the bushing 148, is 
effected through the shortening of the legs of the tie 107 
when they start to undergo twisting. Since the legs are 
captured between the plug 35 and the cylinder 40 as 
above described, this shortening of the legs exerts an up 
ward pull on the cylinder 140, whereby the cylinder 140 
is carried along the plug 135. 
The ever-shortening legs of the tie G7 continue to 

force the cylinder 143, and hence the gear 46, upwardly 
until the legs of the tie can clear the chuck assembly. 
Just before this condition is reached, the plug 35 is 
forced downwardly along the pin 36 so as to bottom 
against the lower wall of the gear box. 105. This situa 
tion is shown in FIGURE 27, and is brought about by 
virtue of the fact that as the twisting proceeds through 
a number of turns, the shortening legs, while carrying the 
cylinder 148 outwardly, also engage the upper portion of 
the plug 135. The force with which the legs are brought 
to bear against the upper portion of the plug 35 is suf 
ficient to force it downwardly to the position shown in 
FIGURE 27. 
FiGURE 28 shows the twisting of the tie completed, 

and the cylinder 49 and the plug 135 returned to their 
initial positions. The return to these positions from those 
shown in FiGURE 27 is effected when the cylinder 140 
has moved out to a position wherein the clearance be 
tween the plug 35 and the adjacent portions of the cylin 
der 49 is greater than the diameters of the legs of the tie. 
With the ends of the legs of the tie no longer wedged or 
captured, they no longer exert a sufficient axial pull on 
the cylinder 40 to prevent its return to its initial posi 
tion. Simultaneously, of course, the plug 135 is free to 
be urged back to its initial position. 
Movement of the plug E35 to its initial position has 

the added advantage that it forces the adjacent ends of 
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the tie with it. At the end of the twisting operation, the 
ends of the tie are disposed adjacent the tapered fluted 
portion 42 of the cylinder 140. As a result of the 
tapered construction of the upper end of the cylinder 40, 
the chuck assembly is easily disengaged from the twisted 
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tie, and the tool thereby freed for movement to another 
position. In this connection, the upper portion of the 
plug i35 may, as shown, be made frusto-conical. This 
shape will further insure easy disengagement of the tool 
frcia a completed tie. - 

It will be noted that in the operation of the chuck as 
Sembly ité, the legs of a wire tie will not undergo per 
fectly symmetrical deformation while they are being 
twisted. This means that the ends of the legs of a tie 
Will tend not to be released simultaneously. To avoid 
the possibility that one leg would remain captured, the 
plug 135 is adapted for slight lateral movement. For 
this purpose, the opening in the plug 235 that surrounds 
the pin 36 is slightly greater in diameter than the pin. 
Stich clearance between the confronting portions of the 
pin 136 and the opening in the plug 135 is sufficient so 
that, upon release of one leg of the twisted tie, the remain 
ing captured leg immediately exerts a lateral thrust on 
the plug 135. The plug thereupon is urged in the direc 
tion of the thrust, whereby to provide clearance to per 
mit the remaining leg to move out of the space between 
the plug and the interior of the cylinder 42. 
As has been indicated, it is necessary that a tie be 

rather Snugly secured to the tied rods, so that they will 
be held firmly together. Referring to FIGURES 23 and 
25–28, the wire tie 107 of my invention is shaped to 
insure this desired result. As shown, the parallel legs 
are connected by a crown having a midportion 155 that 
is shorter than the distance between the parallel legs, 
and connecting portions. 56 extend at angles from the 
midportion 55 to the parallel legs. - - 
The lengths of the midportion 155 and the connecting 

portions 156, and the angles which the connecting por 
i48 Surrounds the upper end of the cylinder 140. Such 75 tions make with the midportion and the legs, are such 
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that the legs of a tie are spaced apart a distance slightly 
greater than the diagonal between opposite angles formed 
by the crossed rods. For convenience, a single size of 
tie is made wherein the distance between the legs is 
greater than the diagonals formed with the rods of dif 
ferent diameters. In one example, a tie 07 is formed 
with the legs 1% in. apart, the connecting portions 156 
making angles of 45 with the midportion 155 and 135 
with the legs, such midportion being 0.5 in. long. The 
transitions preferably are rounded as shown, rather than 
sharp, so the tie will deform easier while the legs are be 
ing twisted together. The overall length of the tie is de 
signed so that the ends of the legs will be captured by 
the chuck assembly 106 before the midportion 155 
reaches the adjacent rod, i.e., when the magazine 104 
abuts the adjacent rod. - 
The wire ties 107 are made of soft metal, so as to be 

readily deformable. When a tie is ejected so that its 
legs extend along opposite angles formed by the crossing 
rods, and the ends of the legs are captured in the chuck 
assembly 196, the midportion 155 of the crown is spaced 
from the adjacent rod (see FIGURE 25). During the 
first portion of the twisting operation, the midportion i55 
of the crown is brought against the adjacent rod, and 
continued pull on the legs forces the entire crown to 
deform and follow the contours of the surface portions 
of the rods straddled thereby (see FIGURE 26). Simul 
taneously, the twisting of the legs forces the upper por 
tions thereof to deform to follow the contours of the 
rods. In this manner, the rods are tied securely together, 
with a minimum of slack. 

Since my tie 107 is of soft, easily deformable nate 
rial, it is necessary during ejection to prevent the crown 
thereof from deforming when the legs strike the upper 
fluted portion 142 of the cylinder 148. To this end, the 
ejector blade 126 has its outer end contoured to matingly 
engage the midportion 55 and the connecting portions 
156 of the tie. Thus, and as shown in FIGURE 25, the 
end of the blade 126 has a trapezoidal-shaped notch hav 
ing a midportion 55' and side portions 155 conforning 
to the midportion 55 and connecting portions 156 of . 
a tie. Thus, the blade 126 snugly engages the crown 
substantially along its entire length. In this manner, I 
eliminate the possibility that any portion of the crown 
might be deformed during ejection of a tie, e.g., as where 
the end of one leg of the tie being ejected strikes the 
cylinder 40 before the other leg does. 

Referring to FIGURES 18, 19 and 22, the magazine 
104 is in the form of a housing having a cross section 
conformed to the shape of the wire ties 107. To aid in 
preventing the ties from getting cocked in position within 
the magazine, there is provided a guide plug 58 (see 
FIGURE 22), which has a plurality of surface portions 
that are spaced from the inner wall of the magazine hous 
ing a sufficient distance to permit the ties to move longi 
tudinally through the housing, but to prevent undesired 
lateral motion of the ties. For example, as shown in 
FIGURE 22, the guide plug 158 has a U-shaped portion 
159 and a foot portion 160 that is secured to the housing 
of the magazine. As shown, the U-shaped portion 59 
and the foot portion 160 are provided with ribs or fins at 
different points that are spaced from the inner wall of the 
housing a distance only slightly greater than the diameter 
of the wire tie. As will be apparent, such a guide plug 
can be provided that is of extremely light weight. 

For biasing a row of wire ties forwardly in the maga 
zine 104, my unique tool employs a pusher plate 161 
(see FIGURE 19) which has substantially the same di 
mensions as the wire ties, so as to be slidable within the 
magazine housing in the same manner as the ties. The 
pusher element 161 is supported for sliding movement 
along a pusher bar or rod.62, and to this end a bracket 
member 163 is secured, as at 54, to the flat crown por 
tion of the pusher element 161, and the bracket 163 is 
slidably disposed on the rod 162. 
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As shown, the bracket 163 is located between the side 

walls of the channel 159, and the rod 62 extends through 
the channel. Further, and referring to FIGURE 18 
along with FIGURE 19, the rod 163 is a generally 
U-shaped element, having an external portion that ex 
tends out of the magazine 04 and along the outer Surface 
thereof. The outer end of the rod 163 is formed as a 
hook that is releasably attached to the magazine, as at 
65. 
To bias the pusher element 161 forwardly in the maga 

zine, I provide an elongated compression spring 167 
around the rod 152, which extends between the bracket 
63 and a fixed collar 68 on the outer portion of the 

rod. 
Removal of the pusher element 16: from the magazine 

is effected by forcing the rod S2 upwardly until the outer 
end thereof is unhooked from the magazine. Thereafter, 
the rod is moved rearwardly to slide the pusher element 
16 out of the magazine. After loading a row of wire 
ties in the magazine, the pusher element is reinserted, and 
the rod is forced inwardly a sufficient distance to permit 
the outer end thereof to be hooked to the magazine. 
With the magazine thus loaded, the pusher element 16: 
abats the outer wire tie of the row, so that when the rod 
is hooked to the magazine, the inner end of the rod moves 
forwardly through the bracket 163. The spring 67 is 
thus compressed, so that the pusher element 561 exerts 
a firm thrust against the rear wire tie in the row. 
As the ejection and twisting operations proceed, the 

spring 167 forces the bracket 163, and hence the pusher 
element 6i, forwardly to keep the remaining portion of 
the row biased so that a wire tie is always in abutment 
with the partition 27 at the forward end of the maga 
zine. The innermost position of the pusher element 16: 
is that at which the bracket 63 reaches the end of the 
rod 62. The inner end of the rod has an enlarged head 
162, which constitutes a stop for the forward motion of 
the bracket 63. 
My invention also includes unique means for automat 

ically locating the wire-tying tool in position so that the 
axis of the chuck assembly 126 passes through the center 
of the intersection of the crossed rods, whereby to assure 
that the legs of an ejected tie will straddle both rods with 
out interference. Referring to FIGURES 18-20, the por 
tion of the housing through which the motor shaft 45 
extends is fitted with indexing apparatus in the form of a 
pair of guide plates 79, 17 that are oriented along lines 
that intersect at an angle equal to that of the intersect 
ing or crossing rods 9, . As shown in FIGURES 
18 and 20, wherein the rods 118, 111 are right angles to 
each other, the plates 79, 7 are likewise at right angles 
to each other. Furthermore, the guide plates 179, 17 
are so dimensioned that they will not only abut the rods 
10, is firmly, but the axis of the chuck assembly i06 
is centered with respect to the rods 10, 11. 
With the above-described automatic locating means, 

the operator needs only to manipulate the tool so as to 
position the gear box 105 on the opposite side of the lat 
ticework from which he is working, bring the guide plates 
170, 17 into abutment with both of the rods 19, 11, and 
then squeeze the trigger 108. Since the guide plates 170, 
71 automatically center the tool as above described, there 

is no possibility that the legs of an ejected tie will strike 
the rods. 

In view of the various embodiments of wire-tying tools 
and wire ties illustrated and described herein, it will be 
apparent that various modifications can be made without 
departing from the spirit and scope of my invention. For 
example, it will be apparent that electrically powered 
wire-tying tools, such as that illustrated in FIGURE 4, 
may also be made to operate in a sequential manner as 
the pneumatic tool above described, i.e., by first ejecting 
a tie and then operating the mechanism for twisting the 
legs together. For this purpose, an additional switch may 
be located in the input line to the motor, such switch 
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being normally open and disposed in the path of the sole 
noid plunger. When the plinger reaches its lower posi 
tion, wherein a tie has been ejected, it closes this addi 
tional switch to cause power to be supplied to the motor 
for the twisting operation. 
My invention also embraces other variations and means 

for selectively and sequentially operating the ejecting and 
twisting means. By way of example, electrical power 
may be employed for ejecting wire ties, and pneumatic 
power used for the twisting operation, or vice versa. Nor 
is my invention limited to portable hand tools, as it is 
apparent that ejecting and twisting mechanisms of con 
siderably larger dimensions may be supported in fixed 
space relation, as on carriages of machinery adapted for 
heavy duty work, in which case the ejecting and twisting 
mechanisms may be moved to different positions by hy 
draulic operation of the carriages. - r 
The foregoing amply demonstrates that my invention 

embraces a variety of modifications of the wire-tying 
tools and wire ties shown and described herein. Accord 
ingly, I do not intend that my invention be limited, except 
as by the appended claims. - 

I claim: 1. Wire tying apparatus comprising: a stapler-like de 
vice having a housing for a row of substantially U-shaped 
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wire ties; ejection means in said device for moving a tie 
at one end transversely of the row to the exterior of said 
housing; rotary twister means to engage the legs of an 
ejected tie, said twister means being spaced from Said 
housing and in the path of the ends of the legs of an 
ejected tie, said twister means being operable when turned 
to turn the engaged legs of an ejected tie therewith; means 
for operating said ejection means to eject a tie; and means 
cooperable with said operating means for automatically 
rotating said twister means upon ejection of a tie. 

2. A wire tying tool comprising: an elongated housing 
for a row of wire ties; means at one end of said housing 
for ejecting wire ties from said housing to straddle an 
object; means for feeding a row of ties in said housing 
toward said one end thereof; rotary means having a twister 
mechanism in fixed spaced relation to said housing, said 
mechanism having a portion disposed to be straddled by 
the ends of the legs of an ejected tie; means for operating 
said ejection means to eject a tie; and means cooperable 
with said operating means for rotating said rotary means 
automatically when a tie is ejected to cause said twister 
mechanism to twist the legs of an ejected tie about each 
other. 

3. A portable wire tying tool comprising: a rotary wire 
twister device; a housing having a hand grip member; an 
elongated magazine in said housing for supporting a row 
of generally U-shaped wire tie elements, said magazine 
being spaced from said wire twister device and having one 
end in a plane that includes the axis of said wire twister 
device; a panel in said housing disposed across said one 
end of said magazine; bias means in said magazine for 
urging a row of tie elements therein toward said panel, 
thereby to cause the tie element at said one end to abut 
said panel; an ejector element slidable along said panel 
to move the tie element abutting said panel to a position 
outside said magazine where its legs are in the path of said 
wire twister device; control means for automatically op 
erating said ejector means and said wire twister device for 
successively ejecting a tie element and turning its legs 
about said axis to twist them together; and trigger means 
Supported by said hand grip tiember for selectively op 
erating said control means. . . 

4. A wire tying tool as defined in claim 3, wherein: 
said control means includes an electric motor having an 
output shaft, said shaft being freely rotatable when said 
motor is not energized; gear means coupling said output 
shaft and said wire twisting means; and a switch in said 
hand grip member operable by said trigger means for 
connecting and disconnecting said motor to a power. 
SOce. 
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4. 
5. A wire tying tool as defined in claim 4, wherein: 

Said control means also includes a solenoid fixed in said 
housing, said Solenoid having a plunger movable on an 
axis parallel to said ejector element, said ejector element 
fixed to said plunger; and electrical connections between 
said Switch and said solenoid. 

6. A wire tying tool as defined in claim 4, wherein: 
Said ejector element includes rack elements; spring means 
normally holding said ejector element inwardly of said 
magazine; pinions engaging said rack elements, said pin 
ions being fixed on a common shaft supported in said 
housing: a gear on said common shaft; and a gear on said 
motor shaft in meshing engagement with said gear on said 
connon shaft, said motor shaft operating through said 
gears when the motor is energized to rotate said pinions 
for moving said ejector element to eject a tie element. 

7. A Wire tying tool as defined in claim 4, wherein: 
the gear on said common shaft is adapted to slip on such 
shaft in the event said pinions stop rotating while said 
motor is energized. - 

8. A Wire tying tool as defined in claim 4, including: 
Spring means normally holding said ejector element in 
Wardly of Said magazine; a pair of friction wheels fixed on 
a common shaft Supported in said housing, said friction 
Wheels frictionally engaging said ejector element; a gear 
on said common shaft; and a gear on said motor shaft 
in meshing engagement with the gear on said common 
shaft, Said motor shaft operating through said gears when 
the motor is energized to rotate said friction wheels in 
a direction to move said ejector element to eject a tie 
element. 

9. A wire tying tool as defined in claim 3, wherein: 
said control means includes an air motor having an output 
shaft; gear means coupling said output shaft and saidro 
tatable device; and a valve in said hand grip member op-. 
erable by Said trigger means for coupling and decoupling 
Said air motor to a source of air under pressure. 

10. A wire tying tool as defined in claim.9, further in 
cluding: a cylinder having a closed end coupled to said 
Valve; a piston in said cylinder; means normally biasing 
said piston toward said closed end; a connection between 
said air motor and the interior of said cylinder at a point 
axially spaced from said closed end, whereby said piston 
moves from Said closed end past said point before the air 
notor is connected to said valve; and means effecting 
movement of Said ejector element with said piston. 

11. A wire tying tool as defined in claim 10, wherein: 
said ejector element extends into said cylinder and is fixed 
to said piston. 

12. In a wire tying tool having a magazine for Support 
ing generally U-shaped tie elements, and ejector means 
for moving a tie element to the exterior of the magazine, 
twisting apparatus for engaging the legs of the ejected tie 
element and Wrapping them together, comprising: a gen 
erally S-shaped rigid element; and a circular Supporting 
plate for said element, said element being secured to said 
plate so the center thereof passes through the axis of said 
plate. 

13. In a wire tying tool having a magazine for support 
1ng generally U-shaped tie elements, and ejector means for 
moving a tie element to the exterior of the magazine, 
twisting apparatus for engaging the legs of the ejected tie 
element and wrapping them together, comprising: a tubu 
lar element; and a solid cylindrical element within said 
tubular element, the confronting walls of said elements 
being spaced sufficiently to permit the legs of an ejected 
tie to be forced therebetween at diametrically opposed 
points; means supporting said tubular element for rota 
tion; and means supporting said cylindrical element against 
rotation. - 

14. Apparatus as defined in claim 13, wherein: said 
tubular element has an inner fluted wall. - 

15. Apparatus as defined in claim 14, wherein: said 
fluted wall flares outwardly at the leg-receiving end there 
of. 
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16. Apparatus as defined in claim 14, wherein: said 
cylindrical element is adapted to undergo slight lateral 
movement relative to said tubular element; and means 
normally biasing said cylindrical element to a position 
where it partly extends beyond the leg-receiving end of 
said tubular element. 

17. In a wire tying tool for tying crossed rods of a 
latticework together, the combination of: a housing hav 
ing spaced portions adjacent one end for supporting re 
spective ejector and rotary wire tying elements, wherein 
the ejector element is slidable in a plane toward and 
away from the wire tying element, and the axis of the 
wire tying element passes through the center of such 
plane, said spaced portions being secured in fixed spaced 
relation by an interconnecting portion at said one end; 
and a locator device secured to said interconnecting por 
tion on the side thereof opposite said axis, said locator de 
vice having a pair of legs on lines that intersect at a pre 
termined angle, said predetermined angle being the angle 
at which the rods to be tied cross each other. 

18. A tool for a tie of soft metal that has a crown of 
predetermined contour comprising: a blade element hav 
ing a tie engaging end, said tie engaging end being shaped 
to matingly fit the predetermined contour of the crown of 
the tie. 

19. A portable wire tying tool which includes: a 
housing provided with a handle; a magazine in said hous 
ing for containing a row of generally U-shaped wire ties; 
a resilient spring means associated with said magazine for 
feeding a row of wire ties therein toward an ejection posi 
tion in a plane at one end of said magazine; a tubular 
sleeve projecting from said housing along a line parallel 
to said plane and longitudinally adjustable with respect 
to said housing; a twisting rotor means mounted at the 
projecting end of said tubular sleeve and including a 
rotor disposed with its axis in said plane, said rotor being 
spaced from said magazine; a motor in said housing hav 
ing a shaft extending through said tubular sleeve and 
adapted to drive said twisting rotor means; an ejector 
means reciprocably mounted in said housing in said plane; 
resilient spring means for holding said ejector means re 
tracted into said housing from said ejection position; 
driving mechanism associated with said shaft for driving 
said ejector means from said retracted position into ejec 
tion position to eject a wire tie from said ejection posi 
tion to straddle an object and engage said rotor at its 
ends; trigger means mounted in said handle for operating 
said motor; and latch means associated with said trigger 
eans for engaging said ejector and holding it in ejection 

position during operation of said trigger means. 
20. A wire tying tool as described in claim 19 in 

which said tubular sleeve is releasably held in said hous 
ing and adjustable with respect thereto. 

21. A wire tying tool as described in claim. 19 in which 
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said tubular sleeve and said shaft are telescopically ad 
justable with respect to said housing. 

22. A wire tying tool as described in claim. 19 in which 
said ejector driving mechanism includes: rack means ex 
tending longitudinally on said ejector means; pinion 
means engaging said rack means; and gear means driven 
by said shaft for driving said pinion means. 

23. A wire tying tool as described in claim 19 in which 
said ejector driving mechanism includes: a drive wheel 
means rotatably mounted in said housing with its axis 
transverse to the direction of travel of said ejector means 
and adapted to frictionally engage the surface of said 
ejector means and drive it into ejection position; and gear 
means associated with said shaft for driving said drive 
wheel means when said trigger means is operated. 

24. In combination: a stapler-like mechanism having 
a housing for a row of U-shaped elements and including 
means for selectively ejecting individual elements from 
the row; a twister device spaced from said housing; a 
member extending between said housing and said twister 
device for holding said twister device for rotation in a 
position wherein said twister device is engageable by the 
ends of the legs of an ejected element; and means oper 
able through said member and cooperable with the eject 
ing means to rotate said twister means so as to effect 
rotation of the legs of the ejected element about the 
axis of said twister element. - 

25. In combination: spaced staple moving means and 
twister means adapted to be positioned on opposite sides 
of an object, said staple moving means being operative to 
move a substantially U-shaped staple element of soft 

etal to a position astride such an object, said twister 
means being operative to engage the legs of the element 
when placed astride an object and to twist the legs to 
gether; and operating control means for effecting opera 
tions of said staple moving means and said twister means 
in synchronism so that said twister means, immediately 
upon the element being positioned astride an object, en 
gages the legs of the element and twists them together. 
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