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NIAGAZINE TYPE HAVD TOOL FOR CRIMPING 
ELECTRICAL CONNECTORS 

George S. Reider, Jr., Highspire, Pa., assignor to AMP 
Incorporated, a corporation of New Jersey 

No. 2,777,345, dated January 15, 1957, Serial 
No. 350,338, April 22, 1953. Application for reissue 
January 10, 1958, Serial No. 708,738 

19 vClaims. (Cl. 81——15) 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. ‘ 

This invention relates to hand tools for crimping elec 
trical connectors on conductors and more particularly to 
a hand tool of the type wherein connectors or terminals 
in Strip form are successively and automatically fed to 
‘and properly positioned ‘between crimping jaws for crimp 
mg. 
The present invention is particularly concerned with 

magazine-type crimping tools that are manually operated 
without the use of any auxiliary source of power, and 
the construction of such a tool presents a number of 
special problems. Thus the amount of power available 
for ‘operating the feeding and crimping mechanisms of 
the tool is quite limited, and it is essential that a consid 
erable mechanical advantage be built into the tool to con 
vert the relatively small manually applied force into the 
relatively high crimping pressures required for proper 
crimping. It is also desirable that the tool incorporate 
a means for positively ensuring complete crimping so 
that incomplete crimps will not be formed because of 
the failure of the operator to apply a sut?cient manual 
force in operating the tool. The tool should desirably 
incorporate positive feeding and positioning mechanisms 
and these mechanisms as well as other parts of the tool 
must be su?iciently light in weight so that the resulting 
tool can Ibe readily carried and handled by the operator. 

It is accordingly an object of the present invention to 
provide an improved crimping tool capable of satisfying 
the various requirements outlined above. It is another 
object of the invention to provide a hand crimping tool 
wherein connectors or terminals in strip form are posi 
tively fed in succession to a crimping position for crimp 
ing. It is another object of the invention to provide a 
hand tool of this type incorporating relatively light-weight 
mechanisms for accurately locating a connector in crimp 
ing position and severing it from the feed strip. It is still 
another object of the invention to provide a hand tool 
having an improved structure for converting manually ap 
plied force into crimping pressure. It is a still further 
object of the invention to provide a hand tool structure 
wherein once a connector or terminal has been fed to 
crimping position it cannot be removed from the tool until 
it has been fully crimped. Other objects of the invention 
will be in part obvious and in part pointed out hereafter. 
The many objects and advantages of the present inven 

tion can best -be understood and appreciated by refer 
ence to the accompanying drawings which disclose a hand 
tool incorporating "a preferred embodiment of the inven 
tion and wherein: 

Figure 1 is a side elevation of the hand tool with the 
handles in the position they occupy when a terminal has 
been crimped; 

Figure .2 is a side elevation similar to Figure l but 
showing the handles in both partly open and fully open _ 
positions; 

Figure 3 is a horizontal section taken on the line 3-3 
of Figure l ‘and showing portions of the terminal feed 
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mechanism and the detent that prevents undesired retrace 
tion of the strip of terminals; ’ 

Figure 4 is a vertical section taken on the line 4-4 of 
Figure 3 and showing further details of the feed mocha‘ 
nism and detent and also the structure for reciprocating 
the upper crimping jaw assembly; 

Figure 5 is a section taken on the line 5-5 of Figure 2 
and showing the bottom of the rack of the ratchet mecha 
nism that interconnects the handles of the tool; I 

Figure 6 is a vertical section taken on the line 6—6 of 
Figure 5 and showing further details of the ratchet mech 
amsm; > - 

Figure 7 is a fragmentary view similar to Figure 5 but 
showing the rack in a dilferent position than in Figure 5; 

Figure 8 is a vertical section taken on the line 8--8 of 
Figure 6 and particularly showing details of the trans 
versely movable rack section; 

Figure 9 is a vertical section through the crimping head 
taken on the line 9——9 of Figure 2 and showing the crimp 
ing jaws and the terminal-positioning and severing mecha 
nlsm; 

Figure 10 is an exploded perspective view of the detent 
spring and hold-down spring assembly; 

Figure 11 is a perspective view of the feed arm showing 
the manner in which it cooperates with the strip of ter 
minals to be fed; 

Figure 12 is a perspective view of a'terminal crimped 
on the end of a conductor; 

Figure 13 is an exploded bottom perspective view of 
the upper crimping jaw assembly showing the upper 
crimping dies and terminal-positioning and severing 
mechanism; 

Figure 14 is a top perspective view of the lower crimp 
ing jaw assembly showing the lower crimping dies and 
the anvil on which the terminal is positioned during 
crimping; 

Figure 14a is a perspective view of the anvil as shown 
in Figure 14 but with the leading end of a strip of ter 
minals positioned thereon; . 

Figure 15a is a fragmentary section taken at plane “A” 
of Figure 9 and showing the feed ?ngers and terminal 
positioning mechanism when the tool is in half-open posi 
tion, i. e. in the full line position of Figure 2; 

Figure 15b is a fragmentary vertical section taken at 
plane “B” of Figure 9 and showing the position of the 
inner pair of crimping jaws and detent when the tool is in 
the full line position of Figure 2; 

Figure 150 is a fragmentary vertical section taken at 
plane “C” of Figure 9 and showing the position of the 
outer crimping jaws and terminal strip when the tool is in 
the full line position of Figure 2; 

Figures 16a, 16b, and 16c are similar to 15a, 15b and 
15c, respectively, but show the positions of the parts when 
the handles are fully open, i. e. in the dotted line position 
of Figure 2; > 

Figures 17a, 17b and 17c are similar to Figures 15a, 
15b, and 15c, respectively, but show the positions of the 
parts when the handles have been closed approximately 
two-thirds of the way from their fully open position; 

Figures 18a, 18b and 180 are similar, respectively,.to 
Figures 15a, 15b and 15c but show the positions of the 
parts‘ when the handles are fully closed and a connector 
has been crimped between the crimping jaws; 

Figure 19 is a fragmentary horizontal section taken on 
the line 19—19 of Figure 15a and showing the location 
of the feed ?ngers in relation to the terminal strip dur 
ing feeding of a terminal to the crimping jaws; and, 

Figure 20 is a fragmentary horizontal section taken on 
the line 20-20 of Figure 17a and showing the relative 
positions of the positioning mechanism and the leading 
terminals of the strip. 
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Referring to the drawings, and particularly to Figure 1, 
the tool there shown comprises generally a pair of handles 
20, 22, pivotally connected at their left-hand ends by a 
pin 24. At the left-hand end of lower handle 22, and 
formed integrally therewith, is a crimping head 26 in 
which there are mounted a lower ?xed crimping vjaw 
assembly 28 and an upper vertically slidable crimping 
jaw assembly 30. Referring to Figure '4 as well as to 
Figure 1, the upper crimping jaw assembly 30 is provided 
with a horizontal slot 32 that is engaged by a pin 34 
?xed to the upper handle 20. Thus as the handles 29 
and 22 are opened and closed about pivot pin 24 the 
pin 34- cooperates with slot 32 of the upper crimping jaw 
assembly to give the upper assembly a straight line recip 
rocating movement with respect to the lower assembly 28. 

Referring now to Figures 11 and 12 of the drawings, the 
terminals to be crimped between thejaws 28-30 are fed 
thereto in the form of‘ a strip 36. While the present hand 
tool is not limited in vits use to the particular type of 
terminal shown in Figures 11 and 12, the illustratedtermi- ' 
nals are typical of those that can be crimped with ad 
vantage in this tool. The terminals shown comprise a 
ring portion 38 formed integrally with a metal ferrule 
or barrel 40 over which there is an insulating sleeve 42. 
The individual terminals are connected by connecting “ 
pieces 44 to form a strip. 

In operating the tool, the handles are opened and the 
opening of the handles operates by mechanism described 
hereafter to advance the leading terminal of the strip 
36 to a position between the crimping jaws ‘28 and 30. 
The stripped end of an insulated electrical conductor is 
then inserted in the ferrule 40 in such manner that a 
small amount of the insulation of the conductor is posi 
tioned within the insulating sleeve 42. Thereafter the 
handles are brought together to crimp the terminal to 
the end of the conductor. As shown in Figure ‘12, the 
terminal is crimped at two points, 46 and 48. The crimp 
46 serves to crimp the metal ferrule 40 of the terminal to 
the bare end of the conductor and the crimp 48 serves 
to crimp the sleeve 42 to the insulated portion of the con 
ductor. 

Reverting to Figure 1 and also referring toFigure 8 of 
the drawings, the lower handle 22 is of generally U 
shaped cross-section and is provided with a longitudinal 
partition 50 which forms a track on which the strip 36 
of terminals is adapted to ride. As shown in Figure 8, 
the track 50 has an upper level 52 on which the ring por 
tions 38 of the terminals ride and a lower level 54 on 
which the sleeve portions 42 of the terminals ride. The 
track 50 cooperates with the lower part of handle 22 
to provide a chamber 56 in which additional strips of 
terminals can be stored. As shown in Figure 1, the right 
hand end of handle 22 is provided with a removable pin 
58 which extends across the end of chamber 56 to prevent 
the stored strips of terminals from slipping out of the ; 
handle until their removal is desired. ' 

THE CRIMPING HEAD 

The construction of the crimping head is best shown in 
Figures 3, 4, 9, 13, 14 and 14a of'the drawings. Refer 
ring ?rst to Figures 3, 4 and 9, the crimping head com 
prises a housing generally designated 60 and made up 
of a base plate 62, side plates 64 and 66 and end plates 63 
and 70. The side 66 of crimping head is provided with 
a slot 72 which, as shown in Figures 1 and 2, exposes por 
tions of the crimping assemblies and permits insertion 
of a conductor into a terminal that has been positioned 
between the crimping jaws. 
As previously pointed out, the crimping head includes 

a lower crimping jaw assembly 28 and upper crimping jaw 
assembly 30, the parts of which are best shown in Figures 
14 and 13, respectively, ‘of the drawings. Referring ?rst 
to Figure 14, the lower assembly comprises a generally 
rectanguloid anvil 74 having a vertical, substantially tri 
angular slot 76 formed therein. Also formed in the anvil 
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74- at one side of slot 76 there is a small recess 78. As 
shown in Figure 14a, when a terminal is in crimping posi 
tion its ring portion 38 lies on the upper surface of anvil 
74 and the adjacent portion of the insulating sleeve 42 
rests in the recess 78. Also the connecting piece 44 that 
connects the ?rst and second terminals of the strips 36 lies 
across the top of slot 76. As described more fully below, 
when the upper crimping jaw assembly is lowered the 
terminal to be crimped is held ?rmly in the proper posi 
tion against the anvil 74 and the connecting piece 44 is 
cut to sever the leading terminal from the strip. 

Positioned next to the anvil 74 there is an inner lower 
crimping jaw 80 having a recessed die surface 82 formed 
in its upper surface. The ends 84 and 86 of crimping 
jaw 84} extend forwardly to provide a recess in which a 
second crimping jaw 88 (the insulation crimping jaw) is 
adapted to v?t. The crimping jaw 88 is provided with a 
recessed die surface 99, a guide member 92 and a series of 
three holes 94 adapted to receive a pin 26 by means of 
which the jaws 3t} and 88 can be secured together. The 
holes 94 of crimping jaw 83 are in approximate registry 
with the series of holes £97 in crimping jaw 80 but are 
located on slightly different centers so ‘that the jaws 80 
and 88 can be relatively adjusted by inserting the pin 96 
in different but corresponding holes of the two crimping 
jaws. This construction permits the clearance between 
the insulation crimping jaws to be adjusted for di?erent 
thicknesses of insulation on the conductor to be crimped. 
The crimping jaws 80 and 88 and anvil 74 which com 
prise the lower crimping jaw assembly 28 are fastened in 
the crimping head housing 60 by means of'pius 98 which, 
as'indicated in Figure 14 and also as shown in Figures 3 
and 4 extend through holes in the anvil 74 and crimping 
jaw 80 and also through the side plates .64 and 66 of the 
housing 60. Thus the lower crimping jaw assembly 28 
is held in ?xed position in'the housing 60. The assembled 
position of the assembly 28 is also shown in Figure 9 of 
the drawings. 

Referring now to Figure 13, the upper crimping assem 
bly comprises a terminal-positioning and severing mem 
her 100 having a downwardly extending shearing element 
192 provided with shearing edges 104 and 106 that coop 
crate, when the crimping assembly is lowered, with the 
upper edges of slot 76 of anvil 74 to cut one of the con 
necting pieces 44 and thereby sever from the terminal 
strip 36 the terminal that is to be crimped. Integral 
with the shearing element 102 there is a positioning ?n 
ger 108 that has a bevelled lower end and is of approxi 
mately triangular cross-section. The positioning ?nger 
108 is shaped to conform with the inner upper edge ‘of 
slot 76 of anvil 74, and as the upper assembly is lowered 
passes into the approximately triangular space between 
the rings 38 of adjacent terminals, thereby insuring proper 
positioning of the terminal that is to be crimped. 

Next to the positioning member 101} there is a plate 
110 provided with a downwardly extending positioning 
?nger 112. As the upper assembly 30 is lowered the 
?ngers 108-112 straddle the connecting piece 44 and 
enter slot-76 to insure proper positioning of the terminal 
strip and particularly of the leading terminal for crimping. 
The positions of the ?ngers.108 and 112 with respectto 
the terminal strip. are particularly shown in Figure ‘.20. 
Next to the plate 119 there is an inner upper crimping 

jaw 114 which is provided with a recessed diesurface 116 
and a slot 32, previously described, which engages pin 
34 of the upper handle and by means of which the upper 
assembly is actuated. The upper assembly 30 also in 
cludes an outer upper crimping jaw 7118 which is pro 
vided with a die surface 120. 

The crimping jaw 118 is secured to crimping jaw 114 
by the pin 122 in the same manner that the jaws 80 and 
88 are secured together by pin 96. The positioningmem 
her 100, plate 110 and crimping jaw 114 are held together 
by .the pins 124 and the relative positions of these parts 
when assembled vis illustrated in Figure 9. 
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‘ As previously pointed out and shown in Figure 4, the 
pin 34, _which is ?xed to the upper handle 30, engages 
slot 32 in upper crimping jaw 114 and thereby causes the 
upper crimping assembly to move in a straight line recip 
rocating motion as the handles are opened and closed. 
The side plates 64 and 66 of the crimping head housing 
60 are provided with slots 126 through which the pin 34 
moves as the handles are operated. 

FEED AND DETENT MECHANISM 

_ The feed and detent mechanism are particularly shown 
1n Figures 2, 3, 4, 10 and 11 of the drawing. Referring 
?rst to Figure 11, the feed mechanism includes a stepped 
lever 130 comprising a ?nger piece 132 and an elongated 
feed arm 134 terminating in a pair of ?ngers 136 and 138 
that are adapted to straddle the connecting piece 44 be 
tween adjacent terminals of the/strip 36. Figure 19 is a 
detailed view showing the location of the ?ngers 136 and 
138 when they are positioned to engage the strip 36 pre 
paratory to feeding a terminal into crimping position. 

Referring to Figures 3 and 4, the lever 130 is pivotally 
mounted on the handle 22 in the following manner. The 
handle is provided with a pair of upstanding ears 140 and 
142 containing horizontal slots 141, and the lever 130 is 
mounted by means of a pin 144 in these slots so that it 
can pivot about pin 144 and also move longitudinally in 
the slots. Pivotally connected to the center of pin 144 
there is a feed-actuating lever 146 which (see Fig. 2) is 
pivotally connected at its upper end to the handle 20 by 
means of a pin 149. As shown in Figure 2, the upper 1 
end of lever 146 is provided with a slot 148 that is formed 
in the end of lever 146 and is engaged by the pin 149. 
Thus the slotted end of lever 146 and pin 149 provide a 
lost motion linkage and the arrangement of the parts 
is such that the handles can be separated to the full line 
position of Figure 2, i. e., the half-open position, before 
movement of handle 20 causes lever 146 to advance the 
feed lever 130. With this construction relative movement 
of handles 20 and 22 between the full-line position of 
Figure 2 and the closed position of Figure 1 produces 
no movement of the feed mechanism. 

Referring now to Figure 10, there are shown in this 
?gure three resilient strips which as indicated in Figure 
10 are assembled on a plate 156 that is secured to the 
handle 22 by the screws 158. The assembled position 
of the resilient strips 150, 152, and 154 is shown in 
Figures 3 and 4. Still referring to Figure 10 and also to 
Figure 11, strip 154 is a hold-down spring for the feed 
lever 130 and has at its lower end a foot 160 adapted to 
ride in a groove 162 formed in the feed arm 134. Thus 
spring 154 tends to urge lever 130 in a counterclockwise ' 
direction, thereby urging ?ngers 136 and 138 into engage 
ment with terminal strip 36. Strip 150 constitutes a detent 
for preventing undesired retraction of the terminal strip 
36. It has at its lower end a downwardly extending struck 
out element 164 which, as best shown in Figure 4, extends 
downwardlyrbetween adjacent terminals and is resiliently 
biassed toward the terminal strip 36 to prevent retraction 
thereof when the feed mechanism is retracted. The func 
tion of the third resilient strip 152 will be described later. 
The operation of the feed mechanism should be largely 

apparent from the foregoing description. As the handles 
20 and 22 are separated from the closed position of Figure 
1, the pivot 149 of handle 20 moves in slot 148 and no 
feeding movement of the feed mechanism occurs until 
the half-open position of the handles is reached. At this 
point further opening movement of the handle causes the 
feed-actuating lever 146 to advance the feed lever 130 
along slots 141 and ?ngers 136 and 138 move the leading 
terminal of terminal strip 36 into crimping postion. Dur 
‘ing this advancing movement of the feed mechanism the 
detent 164 rides up over the second terminal of the strip 
36. As the handles 20 and 22 are brought together pivot 
149 rides along slot 148 during the ?rst part of the clos 
ing movement and thereafter the feed lever 130 is re 
t'racted and ?ngers 136'and 138 ride over the next terminal 
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of the strip. During this retraction of lever 130 the detent 
164 prevents the terminal strip from being retracted. 
At times it may be desirable to withdraw the terminal 

strip 36 from the tool before all the terminals have been 
crimped and this may be accomplished by manually de 
pressing the ?nger piece 132 of feed lever 130 to ro 
tate the lever clockwise and disengage ?ngers 136 and 
138 from the terminal strip. As shown particularly in 
Figures 10 and 3, the hold-down spring 154 is provided 
with a laterally extending arm .166 that is positioned to 
engage the under side of detent strip 150. Hence, when 
lever 130 is rotated clockwise against the action of spring 
154 by a manual depression of ?nger piece 132, the de 
tent 164 is simultaneously lifted by arm 166 out of en 
gagement with the terminal strip 36 and the terminal strip 
is then free to slide out of the handle 22. ' 

Referring to Figure 10, the function of the strip 152 
is to hold a severed terminal in place while it is being 
crimped. At its lower end the strip 152 is provided with 
a hold-down plate 170 terminating in a downwardly ex 
tending lip 172 and a laterally extending tab 174. As 
shown in Figures 3 and 4, the lower end of strip 152 
extends into the crimping head and plate 170 is posi 
tioned opposite and in back of the crimping jaws. The 
tab 174 extends through the side plate 64 of the crimping 
head housing 60 and is adapted to be lifted manually 
to disengage the lower end of strip 152 from a terminal 
with which it is in contact. As shown in Figures 16a, 
17a and 18a, when a terminal has been located in crimp 
ing position, its ring 38 engages the lip 172 of the strip 
152 and hence this hold-down strip cooperates with the 
parts previously described to insure proper positioning 
of the terminal during crimping. 

RATCHET MECHANISM 

In a hand crimping tool of the general type here being 
described, it is undesirable, once the feeding of a termi 
nal has started, to interrupt the operation of the tool 
until the crimping of the terminal on the conductor has 
been completed, since if the operation is interrupted an 
improperly crimped connection may be obtained. Ac 
cordingly mechanism is provided in the present tool which 
prevents removal of a partially crimped terminal from 
the tool, and makes it necessary for the operator to close 
the handles completely before the crimped terminal can 
be removed. 

Referring to Figure 2 of the drawings, interconnect 
ing the handles 20 and 22 there is a ratchet mechanism 
generally designated 180 that is pivotally connectedto 
handle 20 by a pin 182 and pivotally connected to handle 
22 by a pin 184. This ratchet mechanism, as will now 
be described, so controls the operation of the handles 
20 and 22 that once the feeding of a terminal to crimping 
position has started, the handles must be moved ?rst to 
the fully open position and then to the fully closed po 
sition before a crimped terminal can be removed from 
the device. Thus the production of an incompletely 
crimped connection is positively prevented. Also the 
construction of the ratchet mechanism 180 is such that 
the handle can be moved to a half-open position and 
then closed again without going through the fully open 
position and crimping a terminal. This partial opening 
movement of the handle is necessary to permit disen 
gagement of the crimped terminal from the crimping 
jaws. 
The construction, of ratchet mechanism 180 is best 

shown in Figures 5 through 8 of the drawings. Refer 
ring ?rst to Figure 5, the ratchet mechanism comprises 
a tubular housing 186 and a rack bar 188 constructed to 
telescope with the housing and provided, within the hous 
ing, with two spaced racks 190 and 192. Located between 
the racks 190 and 192 and mounted in the rack bar 188 
for transverse sliding movement there is a rack member 
‘194 having a relatively narrow rack 196 formed thereon. 
As shown in Figure 6, the rack member 194 comprises a‘ 
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reetangu'loid block 197’ transversely slidable in a slot .198 
of rack bar 188 and having a depending rack support 200 
of reduced diameter on the lower surface of which the 
rack 196 is formed. Reverting to Figure '5, transverse 
movement of the rack member 194 is effected by means 
of a pair of bosses 202 and 204 formed on the inner sur 
face of housing 186. The boss 202 guides rack member 
194 in a direction to move rack 196 out of alignment with 
racks 190 and 192 and the boss 204 guides rack member 
194 in a direction to bring rack 196 into alignment with 
racks 190 and 192. 
As shown in Figure 8, detents are provided for retain 

ing the rack member 194 in the terminal positions of 
its travel. Formed in the rack member 194 there is a 
well 206 containing a coil spring 208 that'bears against 
the under side of a sphere 210’ located at the open end of 
the well. Formed on the under side of rack bar ‘188 
there are a pair of spaced recesses 212 and 214 positioned 
to cooperate with the sphere 210 to retain rack member 
194 in one of its two operative positions until it is forced ; 
into the other position by one of the bosses 202 and 2%. 
More speci?cally, when the rack member 194 is in the 
position shown in Figure 5, the sphere 210 is urged into 
recess 212 to hold the rack member in this position, 
whereas when the rack member 194 is in the position 
shown in Figure 7 the sphere 210 cooperates with recess 
214 to hold the rack member 194 in the position of 
Figure 7. 

Referring now to Figure 6, formed in the rack bar 
188 there is a well 216 containing a coil spring 218 that 
bears against a sphere 220 located at the open end of 
the well. The sphere 220 is positioned to cooperate 
with one of two openings 222 and 224 formed in the 
top of housing 186. The spring 218 and sphere 220 
cooperate with the opening 222 to tend to maintain the “ 
handles in closed position and the spring and sphere 
cooperate with hole 224 to tend to maintain the handles 
in half-open position. 

Still referring to Figure 6, mounted in the lower por 
tion of housing 186 there is a pawl 226 secured to a 
shaft 228 that is pivotally mounted in the housing. The 
pawl 226 is urged toward a vertical neutral position by 
a spring 230 which is normally under tension and is 
secured to a pin 232 ?xed to the housing. 
The operation of the ratchet mechanism is as follows: 

When the tool is in closed position with the handles to 
gether the rack bar 188 and rack member 194 are located 
as shown in Figures 5 and 6. As the handles are opened 
rack bar 188 is gradually withdrawn from housing 186 
and as this opening movement of the handles begins 1 
rack 190 engages pawl 226. After engagement of rack 
190 with pawl 226, the opening movement of the handle 
must be continued until the rack 190 has passed pawl. 
226 and the pawl is opposite, but not engaged with, rack 
196. At this point the handles are in half-open position 
and the movement of the handles can be reversed, that 
is to say, the handles can be again closed. If, however, 
the opening movement of the handles is continued rack 
192 engages the pawl 226 and opening movement of the 
handles must be continued until the rack 192 passes pawl 
226. However, before this occurs rack member 194 is 
engaged by boss 204 and rack 196 is moved into align 
ment with racks 190 and 192. Thus when closing move 
ment of the handles starts from the fully open position, 
the racks 190, 196 and 192 form a continuous rack en 
gageable with the pawl 226, and hence the handles must 
be moved to a fully closed position before they can be 
opened again. It may be noted that when the handles 
are closed from fully open position, the lost motion link 
age 148-149 ensures the pawl 226 will engage rack 190 
before any retractive movement of the feed mechanism 
occurs and thus double feeding of terminals to the crimp 
ing jaws is positively prevented. 
"The general mode of operation of the present hand 

tool should ‘be’ apparent from‘the foregoing description. - 

10 

3 O 

70 

8 
The operation .of the crimping mechanism is particu 
larly illustrated .inFigures 15 to 18. Figures 15a, 15b 
and 150 illustrate the positions of the parts when the tool 
is in halfeopen position, i. e., the full line position of 
Figure 2. In this position no terminal has yet been fed 
to crimping position, the positioning ?ngers 108 and 112 
are above the top of anvil 74 and the feed arm 134 is in 
its lower position with feed ?ngers 136 and 138 engag 
ing the leading terminal of the strip. Figure 15b shows 
that the inner crimping jaws are partly separated and 
the detent 164 is positioned between the ?rst and second 
terminals of the strip. Figure 150 shows that the outer 
crimping jaws are partly separated without any terminal 
therebetween. 

Figures 16a, 16b and 16c show the position of the 
parts when the handles are fully open. The feed arm 
134 has moved ‘a terminal into crimping position and 
the ferrule or barrel of the terminal is aligned with the 
two sets of crimping jaws ready to be crimped. 

Figures 17a, 17b ‘and 17c illustrate the position of the 
parts when the handles are about two thirds closed. The 
upper' jaw assembly 30 ‘has been lowered to the point 
where the positioning'?ngers 108 and 112 straddle the 
connecting piece 44 between the ?rst and second ter 
minal of the'strip, and the shearing edges 104 and'ltl? 
are about to sever the connecting piece from the adja 
cent terminals. Feed arm 134 has been retracted to 
cause the feed ?ngers ‘to engage the second terminal of 
the strip. Figures 17b and 17c show that the inner and 
outer crimping jaws are beginning to crimp the terminal. 

Figures 18a, 18b and 18c show the position of the 
parts when the handles are in fully closed position. The 
connecting piece 44 has been completely ‘severed from 
the terminal strip and the feed arm 134 has been with 
drawn to its fully retracted position. Figures 18b and 
18c illustrate the fully closed positions of the inner and 
outer jaws, respectively and the crimped condition of the 
terminal therebetween. The appearance of the crimped 
connection after removal from the tool is illustrated in 
Figure 12. 
From the foregoing description it should be apparent 

that the present invention provides a hand tool capable 
of accomplishing the several objectives set forth at the 
beginning of the present speci?cation. Accurate posi 
tioning of the terminal at its crimping location is insured 
by the various positioning devices described and a posi 
tive feeding mechanism is provided for feeding the ter 
minals successively to the crimping position. The ratchet 
mechanism effectively controls operation of the tool, on 
the one hand, to prevent incomplete crimping of a ter 
minal and, on the other hand, to permit a su?icient open~ 
ing of the tool to allow ready removal of a crimped ter 
minal and subsequent closing of the tool without feeding 
of another terminal for crimping. The location of the 
crimping jaws with respect to the handles and their piv 
otal connection and the mode of connection of the crimp 
ing jaws to the handles provide both effective multi 
plication of the manual force applied to the tool and 
precisely linear relative movement of the crimping jaws. 

Since many embodiments might be made of the pres 
ent invention and since many changes might be made in 
the embodiment disclosed herein, it is tobe understood 
that the foregoing description is to be interpreted as illus 
trative only and not in a limiting sense. 

I claim: 
1. A hand tool for crimping electrical connectors com~ 

prising, in combination, a pair of pivoted handles, a, pair 
of cooperating relatively movable crimping jaws respec 
tively connected to said handles for movement of said 
handles toward or away from each other to cause corre 
sponding .movement of said crimping jaws and a ratchet 
mechanism interconnecting said handles, said ratchet 
mechanism including a rack connected to onenhandle 
and a housing connected tothe other ‘handle and tele 
scoping with ‘said rack, said housinghaving areversible 
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pawl mounted therein to cooperate with said r‘ac'lt, a dis-7 
alignable section on said rack for disengaging said rack 
from said pawl upon disalignment and movement of said 
handles and jaws to an intermediate connector releasing 
position, and means operative upon movement of said 
handles from said intermediate position to opened and 
closed position respectively to align and disalign said 
section. 

2. A hand tool according to claim 1 and wherein said 
last named means comprises a pair of spaced bosses 
formed in the walls of said housing. 

3. A hand tool for crimping electrical connectors com 
prising, in combination, a pair of pivoted handles, a pair 
of relatively movable crimping jaws e?ectively connected 
to said handles for relative movement toward and away 
from each other as said handles are pivoted, a track 
formed in one of said handles for supporting a strip of 
connectors to be crimped, and feed mechanism mounted 
on said one handle for sliding movement therealong, said 
feed mechanism having a part adapted to engage said 
strip of connectors and including a lever pivoted at one 
end to said part and at the other end pivotally connected 
by a lost motion linkage to the other handle, whereby as 
said handles are separated said feed mechanism is ad 
vanced after a predetermined delay to move said strip of 
connectors toward said crimping jaws. 

4. A hand tool for crimping electrical connectors com 
prising, in combination, a pair of pivoted handles, a pair 
of relatively movable crimping jaws eifectively connected 
to said handles for relative movement toward and away 
from each other as said handles are pivoted, means asso 
ciated with one of said handles for mounting a series of 
connectors to be crimped and feeding them successively 
to a crimping position between said crimping jaws, and 
a ratchet mechanism inter-connecting said handles, said 
ratchet mechanism including a rack connected to one 
handle and a housing connected to the other handle and 
telescoping with said rack, said housing having a revers~ 
ible pawl mounted therein to cooperate with said rack, 
21 disalignable section on said rack for disengaging said 
rack from said pawl upon disalignment and movement of 
said handles and jaws to an intermediate connector 
releasing position, and means operative upon movement 
of said handles from said intermediate position to opened 
and closed position respectively to align and disalign said 
section. 

5. A hand tool for crimping electrical connectors com 
prising, in combination, a pair of pivoted handles, a pair 
of relatively movable crimping jaws e?ectively connected 
to said handles for relative movement toward and away 
from each other as said handles are pivoted, means asso 
ciated with one of said handles for mounting a strip of 
connectors to be crimped and feeding them to a crimping 
position between said crimping jaws, and a ratchet mech 
anism interconnecting said handles, said ratchet mecha 
nism including a rack pivotally connected to one handle 
and a housing pivotally connected to the other handle 
and telescoping with said rack, said housing having a 
pawl mounted therein to cooperate with said rack and 
said rack having a laterally movable section slidably 
mounted therein substantially midway between its ends 
for disengaging said rackand pawl upon movement of 
said handles and jaws to an intermediate connector re 
leasing‘ position, said'housing being provided with a pair 
of spaced bosses positioned to engage opposite ends of said 
laterally movable section to move it into and out of 
alignment with said pawl upon movement of said handles 
from said intermediate position to opened and closed 
positions respectively. 

6. A hand tool according to claim 5 and wherein said 
laterally movable section is provided with a spring-biased 
detent and said rack is provided with a pair of spaced 
recesses adapted to cooperate with said detent to restrain 
said laterally movable section at the terminal positions of 
its travel. ' 
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7. Avhand tool for crimping electrical connectors con1~ 

prising, in combination, a ?rst handle having a crimping 
head at one end thereof, a second handle pivotally con 
nected to said head, a ?rst crimping jaw assembly mounted 
in ?xed relation to said head, a second crimping jaw 
assembly mounted in said head for sliding reciprocatory . 
motion with respect to said ?rst assembly, said second 
assembly being connected to said second handle to cause 
pivoting of said handle to produce relative movement of 
said crimping jaw assembly, means associated with one 
of said handles for mounting a strip of interconnected 
terminals, feed mechanism slidably mounted on said one 
handle, said feed mechanism having a feed arm adapted 
to engage said strip of connectors and including a pivoted 
actuating lever pivotally connected by a lost motion link 
age to the other handle so as to delay the movement of 
said mechanism upon movement of said handles, said 
?rst assembly including at least one crimping die and a 
slotted anvil and said second assembly including at least 
one crimping die positioned to cooperate with the crimp 
ing die of said ?rst assembly, and a shearing member 
positioned to cooperate with said slot of said anvil to 
sever from said strip the terminal that is in crimping 
position. . 

8. A hand tool according to claim 7 and wherein said 
second assembly includes a pair of locating ?ngers adapted 
to engage said strip of terminals to insure proper posi 
tioning of the terminal in crimping position before it is 
severed and crimped. v 

9. A hand tool according to claim 7 and including a 
spring-biased holding member mounted on. said one handle 
and positioned to bear resiliently against the terminal in 
crimping position to hold it while it is beng crimped. 

10. A hand tool for crimping electrical connectors com~ 
prising, in combination, a ?rst handle having a crimping 
head at one end thereof, a second handle pivotally con 
nected to said head, a ?rst crimping jaw assembly mounted 
in ?xed relation to said head, a second crimping jaw 
assembly mounted in said head for sliding reciprocatory 
motion with respect to said ?rst assembly, said second 
assembly being connected to said second handle to cause 
pivoting of said handle to produce relative movement of 
said crimping jaw assembly, and means associated with 
one of said handles for mounting a strip of interconnected 
terminals and feeding them successively to _a crimping 
position between said crimping jaw assembly, each of 
said crimping jaw assemblies including two crimping dies 
with one pair of cooperating crimping dies being adjust 
able with respect to the other pair of cooperating crimp- 
ing dies, said ?rst assembly including a slotted anvil, and 
a shearing member positioned to cooperate with the slot 
of ‘said anvil to sever from said strip the terminal that 
is in crimping position. 

11. A hand tool for crimping electrical connectors 
comprising a pair of pivoted handles, a pair of relatively 
movable crimping jaws effectively connected to said han~ 
dles for relative movement thereby upon pivotal move 
ment of said handles, reversible full-stroke compelling 
means interconnected with said handles, means rendering 
said full-stroke compelling means reversible over an inter 
mediate connector-releasing increment of the jaw-opening 
stroke of said handles, means associated with one of said 
handles for mounting a series of connectors to be crimped, 
and means coupled to said handles operative upon open 
ing said handles past said intermediate increment to feed 
one of the connectors to crimping position between said 
jaws. 

12. A hand tool substantially as set forth in claim 11 
wherein said last-named means comprises a feed mech 
anism having a feed ?nger mounted for sliding reciproca 
tory movement on said one handle and an actuating lever 
therefor pivotally coupled between said handles whereby 
opening and closing of said handles causes said ?nger to 
feed and retract respectively, said lever having a lost 
motion coupling with one of said handles for delaying 
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retraction’ of said 'feed ?nger in the closing stroke of said 
handles. 

13. A hand tool for crimping electrical connectors 
comprising a pair of pivoted handles, a pair of, relatively 
movable-crimping jaws e?ectively connected to said han 
dles for relative movement thereby upon pivotal move 
ment, of said handles, a reversibleratchet mechanism 
interconnected with said handles for compelling full 
strokes thereof, means rendering said mechanism revers 
ible over an intermediate connector-releasing increment 
of the jaw-opening stroke of said handles, means yield 
ably retaining said mechanism within said increment, 
means associated with one of said handles for mounting 
a series of connectors to be crimped, and means coupled 
to said handles operative upon opening said handles past 
said intermediate increment to feed one of said connectors 
to crimping position between said jaws. 

14. A hand tool for crimping electrical connectors 
comprising a pair of pivoted handles, a pair of relatively 
movable crimping jaws and severing dies e?ectively con 
nected to said handles for relative movement thereby upon 
pivotal movement of said handles, means associated with 
oneof said handles for mounting a series of connectors 
in strip form to be crimped, means for feeding said con- ' 
nectors successively to said‘ crimping jaws, and locator 
?nger, means having beveled leading end surfaces and 
rigidly connected for movement with said crimping jaws 
and disposed between said jaws and feeding means in 
position to engage the strip between the leading and next ’ 
succeeding connector when the leading connector is in ' 
approximate crimping position between said jaws, said 
?nger means projecting in advance of said crimping jaws‘ 
and severing dies and adapted positively to cam the lead 
ing connector of the series accurately into position for 
severing detachment from the strip and crimping in the 
operative stroke of said handles. 

15. A hand tool for crimping electrical connectors 
comprising, in combination, a pair of handles pivotally 
connected near one end, a pair of cooperating crimping 
jaws located between the pivotal connection of said han 
dles and the free ends thereof, one of said crimping jaws 
being respectively connected to each of said handles 
whereby as- said handles are moved toward each other 
said crimping jaws are brought together to crimp a con- _, 
nector placed therebetween, a track formed in one of said 
handles for supporting a strip of terminals to be crimped, 
feed mechanism including a pivoted feed arm adapted 
to engage said strip, a detent positioned to engage said 
strip to prevent retraction thereof when said feed mech~ , 
anism is retracted, ?rst spring means for biasing said 
feed arm into engagement with said strip, second spring 
means for biasing said detent into engagement with said 
strip, and means for interconnecting said ?rst and second‘ 
spring means whereby said feed arm can be pivoted to 
disengage said arm and detent from said strip simultane 
ously to permit withdrawal of said strip from said ‘tool. 

16. A hand tool substantially as set forth in claim 11 
wherein said last-named means comprises a feed mech 
anism having a feed ?nger mounted for sliding reciproca~ 
tory movement on said one handle and an actuating lever 
therefor pivotally coupled between said handles whereby 
opening and closing of said handles causes said ?nger to 
feed and retract respectively, said lever including means 
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for, delaying._ retraction of, said feed ?nger in the closing 
stroke of, said handles and for delaying said feeding stroke 
of said'?nger untilsaid handles are beyond. said connec 
tor-releasing increment in the opening stroke thereof. 

17. A hand tool for crimping electrical connectors 
comprising,’ in combination, a pair of pivoted handles, a 
pair of relatively movable crimping jaws e?ectively con 
nected to said handles for relative movement toward and 
away from each other as said handles are pivoted, a 
track formed in one of said handles for supporting a 
strip of said connectors to be crimped, feed mechanism 
mounted on said one handle for sliding reciprocatory 
movement therealong, said feed mechanism including a 
pivotally connected feed lever and an actuating lever, said 
feed lever having one arm adapted to engage said strip 
of connectors and a second. arm. adapted to be manually 
depressed to pivot said feed lever about the, pivotal con- , 
nection with said actuating lever- for disengaging said 
feed lever from said strip of connectors, said actuating. 
lever being pivotally connected to said other handle, 
whereby as said handles are opened said feed mechanism 
advances said strip of connectors toward said crimping 
jaws, spring means for resiliently urging said feed lever 
into engagement with said strip of connectors, and a spring 
biased/detent mounted on said'one handle and biased to 
engage said stripyof connectors to prevent withdrawal 
thereof when said feed mechanism is retracted by closing 
of said handles, said detent and said feed lever being 
interconnected for simultaneous disengagement from said 
strip upon depression of said second arm. 

‘ 18. A device for securing articles to wires, comprising 
a plurality of cooperative members for engaging portions 
of an article to crimp it onto a wire, means for actuat 
ing the members, means controlled by said actuating 
means for feeding the articles one at a time into crimping 
position, and means mounted on one of the cooperating 
members for holding the article in crimping position as 
said members are actuated. 

19. A device for securing articles to wires, comprising 
a pair of jaws having cooperating surfaces for engaging 
portions of an article to crimp it onto a wire, means for 
actuating the jaws, means for feeding the articles one at 
a time into position between said jaws, and means carried 
by one jaw for holding the article between the jaws as 
they are moved together to crimp said article. 
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