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(54) Hand tool for contact crimping

(57) A contact crimper (1) for crimping contacts (30)
on wire ends (35) has a cam means (3a,3b) rotatable
only in one direction, a pair of manual levers (4,5) for
driving the cam means to rotate, and a pair of first jaw
(2a) and second jaw (2b) both operatively connected by
the cam means to the manual levers so as to crimp the
contact. The jaws (2a,2b) respectively have cam follow-

ers (16a, 16b) formed at proximal ends and kept in con-
tact with the cam means' periphery. The cam means
(3a,3b) has protuberances (3b1) protruding radially and
outwardly, and a spring (15) intervenes between the
jaws so as to urge their distal ends away from each
other.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a contact
crimper for crimping crimp contacts or the like terminals
to the ends of wires or leads so as to electrically con-
nect them together.

Prior Art

[0002] It has been known and practiced to insert a
lead end into a cylindrical body of a crimp contact and
subsequently depress the body. Figs. 8 and 9 show a
crimper used to carry out such a prior art method
wherein the lead end is fixedly brought into an electrical
contact with the crimp contact. Fig. 10(a) illustrates an
example of the crimp contact 30 that is made of a metal
and consists of a terminal 31 and a cylindrical body 32
formed integral therewith. Fig. 10(b) shows the contact
30 that has been crimped on a naked end 35 of an elec-
tric wire or lead 34 coated with an insulating mantle. The
contact's body 32 partially depressed as indicated at
the reference numeral 33 will firmly fix therein the wire
end 35.
[0003] The prior art crimper 'A' comprises a pair of
first and second jaws 20a and 20b, a pair of manual
levers or handles 21a and 21b, and a ratchet mecha-
nism 17. Those jaws connected to each other by pins
18a and 18b and a tie piece 19 are rotatable an angle
relative to each other. A further pin 18c is inserted
through the proximal end of one jaw 20a and the distal
end of one manual lever 21a, so that these jaw and lever
are rotatable relative to each other within an allowed
angle. Likewise, a still further pin 18d inserted through
the proximal end of the other jaw 20b and the distal end
of the other lever 21b so as to permit them rotatable
within the allowed angle.
[0004] A pivot 18e rotatably connects those manual
levers or handles 21a and 21b, to which the respective
ends of the ratchet mechanism 17 are fixed.
[0005] In Fig. 8, the jaws 20a and 20b of the crimper
'A' are shown in their closed state. When opening those
jaws, the manual levers 21a and 21b have to be gripped
together more strongly so as to rotate causing their
proximal ends to get nearer one another. As a result, the
ratchet mechanism 17 will become free so that the
levers 21a and 21b may be opened, enabling the jaws
20a and 20b to open themselves.
[0006] The prior art crimper will be used in the fol-
lowing manner. At first the manual levers 21a and 21b
are rotated towards each other from their free position
shown in Fig. 9, by such an angle that the distal ends of
the jaws 20a and 20b can grip between them an unde-
pressed new contact, terminal or the like. One or more
wire ends will then be inserted in a cylindrical body of

the contact before the levers or handles 21a and 21b
are further forced towards one another. The jaws are
thus completely closed to depress and crimp the con-
tact body on the wire ends, thereby electrically connect-
ing them together.

[0007] However, such prior art crimpers have
proved somewhat problematic from the following
aspects.
[0008] It has been difficult for operators to close
with their one hands the manual levers 21a and 21b so
widely opened as shown in Fig. 9. They have to initially
grip the distal portions of those levers when setting the
wire ends in the contact bodies. Subsequently, they
must shift their hands onto the manual levers' proximal
ends to finally crimp the contacts on the wire ends.
[0009] Due to such a change in position of the oper-
ators' hands, the wire ends have often tended to slip off
from the contacts, rendering less efficient the wiring
works. In other cases, the wire ends would not slip off
but be displaced a noticeable distance within the con-
tact bodies, thereby causing imperfect crimping. On the
other hand, the requisite strong re-gripping of those
manual levers 21a and 21b after the crimping step has
been making it inefficient to restore the ready-to-reuse
or home position of the crimper. Due to the levers to be
opened so wide, the prior art crimpers are not necessar-
ily adapted for use in narrow spaces.

SUMMARY OF THE INVENTION

[0010] The present invention was made in view of
and for resolving the problems in the prior art. A princi-
pal object of the present invention is therefore to provide
a contact crimper that improves the efficiency and qual-
ity of the crimping operations.
[0011] In order to achieve the object, a contact
crimper provided herein for crimping contacts on wire
ends does comprise a cam means, a pair of manual
levers, and a pair of jaws. The manual levers are
intended to drive the cam means to rotate only in one
direction, and the cam means operatively intervenes
between the manual levers and the jaws. Thus, the
levers are operable to drive the jaws to crimp the con-
tacts each on and around the wire ends.
[0012] In the present invention, an included angle
defined between the pair of jaws being opened depends
on an angle to which the cam means has rotated from
one of its home positions. The manual levers that are for
example such handles as shown in Fig. 1 may be
gripped and then released successively a few times so
as to rotate stepwise the cam means. Such an incre-
mental rotation of the cam means will cause the jaws to
open also incrementally from their closed position to
their full open position. By virtue of this feature, the max-
imum opening angle of the manual levers is now
reduced to such a surprising degree as remarkably
improving operativity of the contact crimper. Users of
the crimper of the present invention need no longer to
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change the position of their hands gripping the levers
during the crimping operations. Further, such a small
angle included by and between the fully opened levers
will enable the crimper to be used even in considerably
narrow spaces.

[0013] The pair of jaws consist of a first jaw and a
second jaw that have at their proximal ends first and
second cam followers, respectively. The cam means
may have around itself and integrally therewith a desira-
ble plurality of radial and outward protuberances. In
addition, a spring means for urging the jaws' distal ends
away from each other may be interposed between said
jaws.
[0014] The spring means keeps the cam followers
in contact with the periphery of the cam means, so that
when the first and second cam followers are on the pro-
tuberances, the distal ends of the first and second jaws
will be closed to press and crimp a cylindrical contact or
terminal on a wire end. Thereafter, the cam means will
be rotated further to bring the cam followers into contact
with the cam means' recessed regions, to thereby per-
mit the jaws' proximal ends to approach one another
and allow the jaws' distal ends to open. Thanks to an
appropriate configuration of the cam means, the users
of this novel crimper will no longer require any exces-
sive force that have been applied to the levers after the
crimping step using the prior art crimpers.
[0015] The cam means may consist of a pair of disc
cams secured on a common cam shaft. In connection
therewith, the contact crimper of the invention may fur-
ther comprise a ratchet wheel and a detent gear. Both
the wheel and gear are mounted on the cam shaft and
interposed between the disc cams. The ratchet wheel is
capable of rotating only in one direction and the detent
gear will prevent said wheel from rotating in a reverse
direction. Operatively connected to one of the manual
levers is a ratchet pawl in engagement with the ratchet
wheel for driving the disc cams. Similarly, a stopper is
operatively connected to the other lever so as to engage
with the detent gear. The cam followers may preferably
comprise a first and second rollers rotatably born by the
proximal ends of the first and second jaws, respectively.
Each of those rollers may be held in contact with both
the disc cams.
[0016] The ratchet pawl having one end fixed to the
manual lever can repeatedly engage with and disen-
gage from the ratchet wheel, by pressing and releasing
said lever in opposite directions. Both the ratchet wheel
and the detent gear will thus be driven to rotate in the
one angular direction. The stopper always kept in mesh
with the detent gear will act to prevent those wheel and
gear from reversely turning. The first and second disc
cams are fixedly secured to one and the same shaft (
viz., the cam shaft ) as said wheel and gear, so that all
these cams, wheel and gear are rotatable in unison only
in said one angular direction. Each of the first and sec-
ond rollers serving as the cam followers is urged to con-
tact both the disc cams ( as the cam means ) at two

points, as discussed above. Consequently, each roller
can slide smoothly on and along the periphery of such a
cam means, ensuring that the jaws operate reliably and
in a highly accurate manner.

[0017] Each protuberance of each disc cam con-
sists of a first peripheral zone and a second one extend-
ing therefrom in the direction in which said disc cam
rotates, wherein the first zone preferably has a smaller
radius of curvature than that of the second one. The
second peripheral zone is located adjacent to a starting
point of each protuberance, with the first one at a tip end
thereof. ( Thus, each roller will transfer from the second
peripheral zone towards the first one in each cycle of
the crimping operation. )
[0018] Thanks to such a configuration of the disc
cams, the jaws will be driven to 'stride' until gripping the
contact or terminal in a shortened period of time. How-
ever, the jaws will 'step short' towards each other just
before and during crimping the contact or terminal onto
the wire end strongly with a reduced intensity of the
user's manual force. Efficiency and easiness will thus
be afforded to the crimping operations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a perspective view of a contact crimper
provided in an embodiment of the present inven-
tion;
Fig. 2 is a plan view of the contact crimper shown in
Fig. 1;
Fig. 3 is a plan view of the crimper shown partly in
cross section illustrating the internal structure
thereof;
Fig. 4 is also a plan view of the crimper whose man-
ual levers or handles have been rotated relative to
each other by one pitch;
Fig. 5 is similarly a plan view of said crimper whose
levers have been operated two more pitches
towards and then away from each other;
Fig. 6 is a plan view of one of disc cams included in
the crimper;
Fig. 7 is a side elevation of a principal part of the
crimper;
Fig. 8 is a plan view of the prior art crimper, with the
jaws thereof being shown in their closed position to
crimp a cylindrical contact on a wire end;
Fig. 9 is likewise a plan view of the prior art crimper,
wherein the jaws are in their open state for receiv-
ing a new contact.
Fig. 10(a) is a perspective view of a crimp contact
that has not yet been crimped on a wire end; and
Fig. 10(b) is a side elevation of the contact already
crimped and shown partly in cross section.
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THE PREFERRED EMBODIMENTS

[0020] A contact crimper 1 provided in an embodi-
ment comprises a first jaw 2a and a second jaw 2b. The
crimper also comprises a first and second disc cams 3a
and 3b and manual levers ( viz., handles ) 4 and 5.
[0021] The first jaw 2a has teeth protruding there-
from and the second jaw 2b has recesses along an
inner face thereof. In use, the teeth will be driven into
the recesses. For example, a crimp contact may be
placed in one of the recesses so as to be depressed
with the corresponding tooth.
[0022] A pin 8a is inserted through a middle portion
of the first jaw 2a, with a further pin 8b being inserted
also through a middle portion of the second jaw 2b. A tie
plate 5a formed integral with a distal end of one handle
5 that will stand almost still while the other 4 is being
pressed. Since both the pins 8a and 8b are fixed to and
through the tie plate 5a, both the jaws 2a and 2b are
operable towards and away from each other.
[0023] Both the first and second disc cams 3a and
3b are fixedly secured on a cam shaft 14 and are rotat-
able in unison therewith. A ratchet wheel 13 also fixed
on the cam shaft 14, and a ratchet pawl 6 comprises a
body that is connected by a pivot 8d to the handle 4.
Thus, an active end of the pawl 6 is engageable with
one of the ratchet wheel's teeth and subsequently dis-
engageable therefrom to engage with another tooth
adjacent to the one tooth. A spring 10 always urges the
ratchet pawl 6 onto the ratchet wheel 13.
[0024] A distal end of the handle 4 is swingably con-
nected by the cam shaft 14 to the tie plate. Therefore,
the handle 4 can be forced towards the other handle 5,
as shown at an arrow in Fig. 1. A stopper 9 is pivoted at
8c to the other handle 5 and is urged by a spring 7 to
remain in mesh with the ratchet wheel 13, or alterna-
tively with a detent wheel not shown. In any case, the
ratchet wheel 13 as well as the disc cams 3a and 3b are
inhibited from reversely turning.
[0025] The spring 7 has one end hooked to the
stopper 9 and the other end hooked to the ratchet pawl
6, so that the handles 4 and 5 are always urged away
from each other.
[0026] Function and operation of the contact
crimper of a structure discussed above will now be
described referring particularly to Figs. 3 to 5.
[0027] In the present embodiment, one of the han-
dles 4 will be driven to repeat three angular strokes, by
gripping it towards and then releasing it away from the
other handle 5, when carrying out each cycle of the
crimping operation. Figs. 3, 4 and 5 illustrate an initial
stage, a mediate stage and a final stage in each cycle,
respectively.
[0028] As seen in Fig. 3 showing the initial stage
where the jaws are fully opened, a first roller 16a as one
of cam followers is held on and by the proximal end of
the first jaw 2a. Similarly, a second roller 16b as the
other cam follower is carried by the proximal end of the

second jaw 2b. The first roller 16a consists of a pin 11a
inserted through the first jaw 2a and a ring member 12a
spinnable around the pin 11a. The second roller 16b
consists of a further pin 11b inserted through the sec-
ond jaw 2b and a further ring member 12b also spinna-
ble around the pin 11b.

[0029] A spring 15 intervening the first and second
jaws 2a and 2b is a member for always urging them
away from each other and also keeping the rollers 16a
and 16b in contact with the peripheries of disc cams 3a
and 3b.
[0030] The cam shaft 14 penetrating the pair of disc
cams 3a and 3b is keyed thereto. Those cams are
spaced apart by the ratchet wheel 13 but superimposed
one on another in the present embodiment. Thus, the
wheel and cams will rotate synchronously with each
other.
[0031] Both the ratchet pawl 6 and stopper 9 are in
engagement with the ratchet wheel 13 in this embodi-
ment so that both the disc cams 3a and 3b will rotate in
unison with said wheel and only in one direction.
[0032] Alternatively, a detent gear or pinion ( not
shown ) may be employed in addition to and displaced
in parallel with the ratchet wheel. In this case, the stop-
per 9 engages with such a detent gear which may have
a periphery formed with smaller teeth. Such smaller
teeth of the detent gear will be effective to perfectly
inhibit the ratchet wheel from reverse rotation at all
instants during the crimping operation, thus more surely
protecting the crimp contact from slipping off.
[0033] By driving the handle 4 to make one angular
stroke from its position shown in Fig. 3, it will take a new
position shown in Fig. 4.
[0034] With the disc cams 3a and 3b having rotated
counter-clockwise an angle, the first and second rollers
16a and 16b have been pushed outwards to move the
proximal ends of the jaws 2a and 2b a transverse dis-
tance away from each other. Consequently, these jaws
pivoting about the respective pins 8a and 8b have their
distal ends having approached one another generally
the same transverse distance.
[0035] Next, the handle 4 will be operated once
more in the same manner as shown at two arrows in
Fig. 4. The jaws 2a and 2b will thus firmly grip therebe-
tween a contact ( see Figs. 10(a) and 10(b) of the
accompanying drawings ), because the disc cams 3a
and 3b have been inhibited from reverse rotation.
[0036] Finally, the handle will be driven again to
make a further angular stroke in the same way as the
preceding steps, so as to cause the jaws to take a
crimping position as shown in Fig. 5 wherein their distal
ends are completely closed to crimp the contact on the
wire end ( see Fig. 10(b) referred to above ).
[0037] An additional angular stroke of the handle 4
shown in Fig. 5 will return the crimper snappingly to its
initial or home position shown in Fig. 3. Thanks to a sub-
stantially constant radius of curvature which a end
region of each protuberance of each disc cam has, a
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reduced force will suffice in causing the crimper back
into its initial position. Also such a gentle curvature is
effective to enhance durability of the crimper, because
slight abrasion of the periphery of each disc cam would
not adversely affect the function thereof to any noticea-
ble degree.

[0038] In the present embodiment, three reciprocal
angular strokes of the handle 4 are needed to conduct
one crimping cycle. More or less times of the handle's
strokes may be adopted for every cycle, but two to four
times are preferable for efficient labor. In any case, such
repeated smaller strokes for every crimping cycle
render smaller an angle at which the handles are
opened to the utmost limit. By virtue of this feature, the
users of this crimper need no longer to change their
hands during each crimping cycle. The other advan-
tages have already discussed above.
[0039] Configuration of the disc cams 3a and 3b will
now be described in detail with reference to Fig. 6,
wherein it is to be noted that both the cams are of the
same shape so that one of them 3b is exemplified
herein.
[0040] The disc cam 3b has along its periphery four
protuberances 3b1 and a central bore for receiving the
cam shaft.
[0041] As seen in Fig. 6, each protuberance 3b1
has a generally pointed end from which a first gentler
region 3b11 extends along the direction 20, in which the
cam will rotate. A second sharper region 3b12 continu-
ing from the first region 3b11 does also extend in the
same direction to a basal point of said protuberance.
The radius of curvature of the first region is designed to
be greater than that of the second one.
[0042] This difference in the radius of curvature is
adopted taking into account the fact that the first region
serving to actually crimp the contact, with the second
region merely causing the jaws to grip between them
the crimp contact.
[0043] The gentler slope provided by and long the
first region 3b11 contributes to reduction of the final
manual force the final stage of every crimping cycle, for
the purpose of an easier crimping of the contact. The
sharper slope of the second region 3b12 accelerates
the speed of the jaws 2a and 2b approaching one
another, to thereby shorten the period of time until they
grip the contact. The end of said first region 3b11 is
rounded so that the users need not grip the handles 4
and 5 with any increased force when causing the
crimper to return to its initial state.
[0044] It will also be seen in Fig. 6, each protuber-
ance 3b1 extends for an angle of about 90 degrees.
Thus, each of the three angular strokes of the handle 4
will result in a rotation of the disc cams 3a and 3b by
about 30 degrees, until finish of the crimping cycle.
[0045] Fig. 7 shows a further detail in structure of
the present contact crimper 1, when seen from the side
of the other handle 5.
[0046] The disc cams 3a and 3b are space apart

from each other but superimposed one on another. The
rollers 16a and 16b are both kept in contact each with
both disc cams 3a and 3b, as already mentioned above.

[0047] Each of the rollers, i.e., cam followers 16a
and 16b can thus smoothly slide along the paired disc
cams 3a and 3b. Due to this feature, the jaws 2a and 2b
are smoothly driven towards and way from each other,
thus accurately crimping every contact that is being sta-
bly held in place between said jaws.
[0048] The manually operable handles or levers 4
and 5 may be replaced with any other type of handles or
levers, provided that they can drive the disc cams ordi-
narily. Likewise, the disc cams and the sprig 15 may be
replaced with any other equivalent members. The protu-
berances may of any modified configuration other than
those illustrated in the embodiment, and the number of
said protuberances of each cam may also differ from
"four (4)".
[0049] Any other modifications will be allowed inso-
far as they do not deviate from the scope of the present
invention as defined in the accompanying claims.

Claims

1. A contact crimper (1) for crimping contacts on wire
ends, comprising: a cam means (3a,3b) rotatable
only in one direction; a pair of manual levers (4,5)
for driving the cam means to rotate; and a pair of
jaws (2,2b) operatively connected by the cam
means to the manual levers so as to be driven
thereby to crimp the contacts, CHARACTERIZED
IN THAT the jaws are a first jaw (2a) and a second
jaw (2b) respectively having cam followers (16a,
16b) formed at proximal ends thereof and kept in
contact with an outer periphery of the cam means
(3a,3b), the cam means has protuberances (3b1)
protruding radially therefrom, and a spring (15)
intervenes between the jaws and urging distal ends
thereof away from each other.

2. A contact crimper as defined in claim 1, character-
ized in that the cam means (3a,3b) consists of a
single disc cam (3b) or a pair of disc cams (3a,3b)
secured on a common cam shaft (14) and spaced
apart from each other, the crimper further compris-
ing a ratchet wheel (13) with or without a detent
gear wherein both the wheel (13) and gear are
mounted on the cam shaft and interposed between
the disc cams (3a,3b), the ratchet wheel (13) is
capable of rotating only in one angular direction by
being directly prevented or indirectly prevented via
the detent gear from rotating in a reverse direction,
and wherein one of the manual levers (4) is opera-
tively connected to a ratchet pawl (6) in engage-
ment with the ratchet wheel (13) for driving the disc
cams (3a,3b), and a stopper (9) is operatively con-
nected to the other lever (5) so as to engage with
the ratchet wheel (13) or detent gear, the cam fol-
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lowers (16a, 16b) comprises a first and second roll-
ers rotatably born by the proximal ends of the first
and second jaws (2a,2b), respectively, and held in
contact with the one or two disc cams (3a,3b).

3. A contact crimper as defined in claim 1 or 2, char-
acterized in that each protuberance (3b1) has a first
zone (3b11) extending from an end of the protuber-
ance in the angular direction and a second zone
(3b12) continuing from the first zone, such that a
radius of curvature of the first zone is greater than
that of the second zone.
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