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The present invention relates to precision 
forming tools, more particularly of the type 
wherein useful operation is effected by pressing 
together accurately formed dies and the precise 
extent of their movement under such pressure 
is important. 
A commonly used type of hand tool for attach 

ing electrical connectors to Wires includes op 
posed crimping dies mounted on jaws at end 
portions of spring pressed cooperating lever grips 

In the use of such a tool, the fer 
rule or wire-embracing portion of a connector is 
positioned to embrace an end portion of the wire; 
and this assembly is brought into position with 
said ferrule between said crimping dies. Man 
ually applied closing pressure on the grips or 
handle levers causes the jaws to close and the 
dies to engage and compress the ferrule into se 

Such crimping 
is a precision operation in which both the dies 
and the connector units to ‘be crimped therein 
are held to very close tolerances. Unless the 
jaws are closed together to an accurately pre 
determined position, the advantage of such pre 
cision is lost and the connection between the 
connector and the wire may be less secure and 
electrically less perfect than is required. This 
can result either in rejection of the work on 
inspection or failure in use. 
An object of the present invention has there 

fore been to provide a tool which, in use, supplies 
,means for preventing release or reopening of 
the jaws until desired or necessary crimping pres 
sure has been applied to securely fasten the fer 
vrule to a wire or other conductor. 
A further object has been to provide a hand 

tool of the type above referred to in which the 
extent of operation of the forming dies can be 
readily predetermined with a precision com 
parable to that of the dies. 
In the use of known forms of devices of the 

character here involved it would, in many in 
stances, be convenient to automatically hold the 
ferrule or other work producing parts in pre 
liminary grip before the ?nal crimping. Thus, 
in applying the ferrule type solderless connector, 
it is often convenient to preposition such con 
nector in relation to the tool or otherwise by 
initial or less than full pressure on the handles. 
With simple terminal connectors, this is done 
by holding the handles lightly gripped with one 
hand, while the wire or other conductor is in 
serted into it with the other hand; but in other 
cases it is necessary to use both hands after such 
pre-positioning of the connector in the crimping 
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dies, and it is very di?‘icult to maintain or hold 
that position manually when the operator ?nds 
need to change his grip on the tool handles so 
as to manipulate a wire end, or for any other 
reason. \ 

A further object of the invention has there 
fore been to provide a crimper which incorporates 
a ratchet device whereby the crimping dies may 
be held in an initial position resulting before 
effective crimping. 
Further objects and bene?cial applications of 

the present invention will be apparent to those 
skilled in the art from the following description. 
of one form thereof as embodied in a crimping 
tool and from the appended drawings in which— 
Figure l is a plan view of a hand operated tool 

equipped with dies for crimping solderless elec 
trical connectors on portions of electric wires or 
conductors; the closed position being shown in 
full lines and a partially opened position of the 
handles being indicated by the dot-dash lines; 
Figure 2, an enlarged fragmentary detail illus 

trating relative positions of the pawl and ratchet 
occurring during return movement of the handle 
levers 0r grips toward open or inoperative posi 
tion; ' 

Figure 3, an enlarged fragmentary detail illus 
trating relative positions of the pawl and ratchet 

. occurring when the handle levers or grips have 
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reached full open position and started a closing 
movement; 
Figure 4, an enlarged fragmentary detail illus 

trating relative positions of the pawl and ratchet 
during closing or inward movement of the handle 
levers or grips, the position of the pawl relative 
to the ratchet rod at two positions nearer to 
the ?nal fully closed position being shown in 
broken lines; ' 

Figure 5, a detail view in section on the line 
5——5 of Figure l; - 

Figure 6, a fragmentary detail view, partly 
in section, on the line 6—o‘ of Figure 5; 
Figure 7, a fragmentary view partly in vertical 

section illustrating a portion of a modi?cation 
wherein the pawl carrier is adjustably mounted 
in relation to the ratchet; and 
Figure 8, a transverse enlarged section on the 

line 8—-8 of Figure 7. 
_The hand operated crimping tool shown in 

Figure 1 comprises a pair of handle grips in the 
form of grip levers 9 and It pivoted at H and 
normally biased toward open or spread position 
by a spring l2. In a tool wherein the grip levers 
9 and I0 are approximately ten inches long, for 
example, these handles are designed with resil~_ 
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iency, to give 1/8” to 1%" movement at their outer 
ends by a normal man’s grip after the dies are 
fully closed. These handles as shown are made 
by die forming them with a generally U-shaped 
cross-section from sheet steel of about 0.05 inch 
thickness, or in such manner that when the dies 
are closed one against the other, further com 
pression applied to the grip levers will cause one 
or both of them to yieldingly bend for a purpose 
and under circumstances to be described. 
Opposed crimping dies [3 and I4 are carried 

on jaws or levers l5 and 16, respectively. Jaw 
lever I5 is pivoted at II to said grip lever 9; and 
jaw lever 16 is pivoted at 18 to the other grip 
lever I0. Said jaw levers l5 and J6 are mounted 
to rock on pivots I9 which-are carried- by tie 
plates 2| and 22; and a cylindrical key 20 ?tted 
into grooves in jaws l5 and I6, secures them 
against relative longitudinal movements, and. 
thus keeps the dies aligned. Other details of 
__construction and the mode of operation-of one 
form __ of tool having structural features above 
described are set forth in my U. S. Patent No. 
2,359,083. 
The'use of tools of this type for application 

.of connections in critical parts has sometimes 
been objected to on the ground that it is possible 
to make a plausible-looking indentation in the 
work without fully closing the jaws so as to give 
a perfect job. The present invention serves to 
insure completion of the required action of such 
a tool even when used on ferrules having sub 
stantial variation of sizes; and also provides 
greater ease and accuracy in adjusting the work 
thereto. 
As seen in Figure 1, a ratchet and pawl device 

is mounted to operate with differential move 
ment of the parts between the grip levers 9 and 
It]. For this purpose, a suitable ratchet carrier, 
as a rod or bar, has at one end V-shaped ridges, 
arranged to form a ratchet 23, here shown as 
a conventional screw thread. An intermediate 
.portion of said rod is reduced in diameter to form 
an annular groove 24 at the inner end of ratchet 
23 and of su?icient depth to permit the free end 
of a spring biased pawl 25 pivoted at 26 in a hous 
ing 21 to disengage said ratchet and swing freely 
when said pawl comes opposite said groove 24. 
The other end of said rod is also screw threaded 
and adjustably engages a threaded socket in 
bracket 28 pivoted to said grip lever 9 at 29. A 
set screw 30 or equivalent locking device is en 
gaged with said rod and bracket 28 to hold the 
ratchet rod in a predetermined position of ad 
justment in relation to said bracket 28. The 
adjustment thus secured is such that ‘with the 
ratchet accurately adjusted so that the free end 
of pawl 25 engages the last tooth at the inner 
end of ratchet 23 (as indicated in the short dash 
lines on Figure 4) when the grip levers 9 and 
I0 have been pressed together to the position of 
maximum required crimping for the particular 
connection being formed, and pawl 25 will dis 
engage said last tooth on said ratchet and swing 
into groove 24 only when said grip levers are 
resiliently sprung past said position of complete 
crimping. Pawl 25 will be disengaged from the 
outer end of said ratchet 23 when said grip levers 
9 and ID are extended beyond their position 
Where initial engagement of the connector 
occurs. 
Said housing 2'! forms part of, or is mounted 

on, a pawl carrier, shown as a tube 31 open at its 
inner end and with its other’ or outer end pivoted 
at .32 to grip lever 10. The inner‘end of‘said 
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ratchet rod which has the ratchet 23 extends 
into the open end of tube 3| in telescoping rela 
tion thereto. In use, when the grip levers 9 and 
H! are brought to closed position and additionally 
compressed, as described, the resulting relative 
endwise movement between the ratchet 23 and 
pawl carrier 3| brings said annular groove 24 
opposite the pawl 25, which then swings to the 
inoperative position shown in Figures 1 and 6 
(full line), where it is yieldingly retained by a 
spring 33, Figure 6. When the handles 9 and I9 
are moved apart to open the tool, the pawl is 
tilted» over the ratchet as shown in Figure 2, and 
when the handles are moved toward one another 
the pawl is tilted as shown in Figures 3 and 4. 
The. device above described provides one em 

bodiment of means whereby a hand tool may be 
conveniently adjusted and calibrated for use in 
producing uniformly effective joining or bonding 
of various sizes and types of electrical connectors 
to different gauges and kinds of wires. For 
factory calibration of tools if, as shown, there is 
a stop on the dies which must be closed, e. g., as 
shown at 36, to give the required precision 
crimping, adjustment is made at this position. 
For tools designed for operating on connectors of 
a given size applied to wires of a given size and 
quality, but not provided with such stop, a 
templet or calibrating gauge is prepared having 
the precise size and shape of a completed crimp 
on a given type of connector With a given type 
of wire. This gauge is placed between the dies 
[3 and I4 and the grip levers are compressed to 
move their free end portions one toward the 
other. If, when the dies 13 and I4 ?rst grip the 
gauge so that it ‘cannot be moved in the dies. 
the pawl 25 is beyond the last tooth on the 
ratchet 23, i. e., beyond the relative position as 
shown in short dash lines in Figure 4, the adjust 
ment is too loose. When at this stage of the 
closing the pawl 25 is on or very near the last 
ridge of the ratchet 23, e. g., as shown in the 
short dash lines in Figure 4, so that feasible 
additional ?exing of handles 3 and 10 will bring 
the free end of pawl 25 into groove 24, the adjust 
ment is satisfactory and the adjustable parts 
will be locked in this relation by tightening screw 
30 or by other more permanent means, as by 
denting to deform the threads, or spot welding, 
or drilling and driving in a taper pin or a rivet, if 
desired. 

If, under the test conditions stated above, after 
full normal pivotal closing movement of grips 9 
and H], the free end of pawl 25 is still riding on 
an intermediate portion of ratchet 23, for ex 
ample, as shown in dot and dash lines, Figure 4, 
so that it will not disengage said ratchet upon 
the further compression effected by yieldingly 
flexing said grips, the position of ratchet'23 in 
relation to said pawl'is adjusted ‘by rotating the 
ratchet rod in a direction to move the latter out 
wardly, or in the direction of the arrow, Figure 4, 
until pawl 25 occupies substantially the dotted 
line position, Figure 4, relative to ratchet 23. If 
this adjustment is correct, the proper further 
compression, with consequent slight bending 
movement, of said grips will cause the free end 
of pawl 25 to disengage from ratchet 23 and 
swing into groove 24, indicating acceptable cali 
bration. 

If under the test conditions stated above, the 
free end of pawl 25 has already disengaged 
ratchet 23 and swung into groove 24 prior to the 
end of the normal pivotal closing movement of 
grips 9 and 10,- said ratchet rod rotatedto 
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moveit endwise in the opposite direction from 
.that above described. The extent of this ad 
justing movement being such that pawl 25 will 
occupy substantially the dotted line position, 
Figure 4, relative to ratchet 23. 

It is, contemplated that relative adjusting 
movement of the pawl carrier 3! in relation to 
the ratchet, or adjustment between the pawl and 
the pawl carrier, or other equivalent adjustment 
may be employed instead of the adjustment of 
the ratchet 23 to produce the desired calibrating 
movement between the pawl and the ratchet 
with substantially the same or equivalent cali 
brating e?ect as that above described. 
Thus, in the modi?cation shown in Figures 7 

and 8, one end of the pawl carrier 3m is ad 
Justably connected to handle 10 through a brack~ 
et 34 pivoted at 32 by a rotatable connector bolt 
35. The shank of said bolt 35 is threaded exte 
riorly to engage an interiorly threaded end por 
tion of said pawl carrier tube 3la. A set screw 
30a holds carrier 3m and bolt 35 locked in any 
desired position of longitudinal adjustment. 
The outer end or head of bolt 35 is provided 

with a central recess 31 intersected by a trans 
verse hole 38. The inner end of bracket 34 has 
a stud 39 provided with an annular groove 40. 
The parts are assembled with said stud 39 ex 
tending into recess 31 and with hole 38 aligned 
with groove 40. A pin 4! closely ?tted or riveted 
in hole 38 extends through a portion of groove 
40, thus securing bolt 35 to bracket 34 in such a 
manner that said bolt ?ts snugly on but is freely 
rotatable in relation to stud 39 of bracket 34. 
When a tool embodying ~ the modi?cation 

shown in Figures 7 and 8 is subjected to the test 
procedure previously described, adjustment of 
the relative positions of the ratchet and the pawl 
where needed is made by slacking screw 30a and 
rotating bolt 35 the required number of turns in 
the desired direction. When calibration is com 
plete screw 30a is tightened, or other equivalent 
means may be provided to hold carrier 3| and 
bolt 35 in adjusted relation. From the fore 
going it will be clear that calibration may be 
effected by adjustment of the ratchet carrier, or 
of the pawl carrier, or of both if desired. 
In a typical cycle of use, grip levers 9 and 13 

are opened, for example by spring l2, from the 
closed position, Figure 1. This produces relative 
endwise outward movement of said pawl 25 and 
said ratchet 23, during which pawl 25 rides over 
teeth 23 and is yieldingly tilted in the direction 
shown in Figure 2. At the end of said endwise 
outward movement, pawl 25 disengages the outer 
end of said ratchet 23 and returns to normal po 
sition by operation of spring 26. 
The term “open” as used in the appended 

claims means, of course, that the dies are far 
enough apart to release the work and permit in 
sertion of other work. 

Closing movement of said grip levers 3 and I0 
produces inward movement of said ratchet 23 
and, during said inward movement, as the free 
end of pawl 25 engages and rides upon ratchet 
23, said pawl 25 is yieldingly tilted from normal 
position in the direction as seen in Figure 4. 
When said pawl 25 comes opposite said annular 
groove 24, Figure 1, it disengages said ratchet 23 
and returns to its original normal inoperative 
position. . 

In an illustrative example, after opening the 
grip levers 9 and 10 of the crimping tool, for ex 
ample, and partially closing them to such extent 
that the dies have engaged and are lightly grip 
ping the ferrule or shank of an electrical con 
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“6 
nector, the operator may see that the ferrule and 
the dies are not in proper relation or that some 
other condition. exists which might prevent mak 
ing an acceptable joining. The necessary adjust 
ment may require using both hands. In such 
case, the initial or light gripping effect of the 
tool may be retained when hand pressure is re 
laxed, or even if the tool is laid down. In an 
other example, perhaps the operator has pressed 
the grip levers 9 and [0 as far toward each other 
as he can on the initial grip, but the amount of 
crimping so produced is insu?'icient. He can then 
take a fresh hold and exert the needed addi 
tional pressure to complete a satisfactory crimp. 
In each of the foregoing examples, relative 

motion, Figure 4, between the ratchet 23 and 
pawl 25 has been arrested short of its required 
minimum extent for the particular work in 
volved. And in each case, the free end of pawl 
25 engaging a ridge or tooth of ratchet 23 looks 
the parts against opening movement of the grip 
levers 9 and I0 until full closing movement shall 
have been completed. 

It will be apparent from the foregoing descrip 
tion that the present invention provides a tool 
of which the parts can be made advantageously 
under normal factory conditions but by reason of 
its calibrating features may be completed prac 
tically as a, precision tool; and that in use, it in 
sures material advantages in rapid operation and 
the more effective and accurate attachment of 
solderless connectors to wires or the like. 

I claim: 
1. A tool for crimping and the like comprising, 

levers pivoted together, dies connected to the 
levers and movable thereby to and from a closed 
crimping position, stops engaging to prevent fur 
ther relative movement of the dies after closure 
to crimping position, said levers having a range 
of de?ection such that their movement toward 
one another can slightly exceed the relative piv 
otal movement necessary to close the dies to 
crimping position, a reversible pawl assembly piv 
otally connected to one of said levers, a coacting 
ratchet assembly pivotally connected to the oth 
er, the effective length of the ratchet being equal 
to the sum of the magnitude of the pivotal move 
ment of the levers and the deflection movement 
of the levers in the die closing direction so that 
the ratchet overruns the pawl after engagement 
of the stops and after de?ection of the levers to 
permit the levers to be opened again. 

2. A tool for crimping and the like comprising 
dies, levers pivoted together and connected to 
said dies to urge the same to and from a closed 
crimping position, stops mutually engaging to 
prevent further relative movement of the dies 
after closure to crimping position, said levers 
having a range of deflection such that their 
movement toward one another can slightly ex 
ceed the relative pivotal movement necessary to 
close the dies and engage the stops, a, housing 
pivotally connected to one of said levers at a 
point remote from the point of pivotal connec 
tion of the levers, a reversible pawl mounted 
within said housing, a coacting ratchet assembly 
connected to the other of said levers at a point 
adjacent the pivotal connection of the two levers, 
said ratchet assembly sliding within said hous 
ing in coacting relation to said pawl, the length 
of the ratchet being equal to the sum of the mag 
nitude of the pivotal movement of the levers and 
the deflection movement of the levers in the clos 
ing direction so that the ratchet overruns the 
pawl after closure of the dies, engagement of the 
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' stops; and de?ectionof the levers ,to ‘permit the 
levers to be opened again.» 

VERNON E. CARLSON. 
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