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Louis W. Schaaff, Jackson Heights, N.Y., assignor 
to Waldes Koh-i-noor, Inc., Long Island City, 
N.Y., a corporation of New York 

Application September 26, 1946, Serial No. 699,557 
(C. 29-229) 2 Claims. 

1. 
This invention relates to improvements in toois 

for handling open-ended spring retaining rings, 
and more particularly to improvements in a pier 
type tool capable of handling both the so-called 
internal and external rings as disclosed in ap 
plication of William Duffy Serial No. 657,211, 
filed March 26, 1946, now matured into Patent 
No. 2,483,380, granted Sept. 27, 1949. 
AS pointed out in that application, the assen 

bly and disassembly of such rings has heretofore 
required two different types of pliers, one for the 
internal rings which have to be contracted, and 
the other for the external rings which must be 
Spread in their aSSembly and disassembly in and 
on their housing bores and shafts, respectively. 
Hence, a mechanic who was called upon to as 
Semble or replace retaining rings in the field Was 
not only required to carry several sizes of pliers 
for handling the different sizes of rings, but also 
two complete sets of such pliers, by virtue of the 
fact that assembly or replacement of both in 
ternal and external ringS might be necessary. 
While a ring handling tool of the type disclosed 

in the aforesaid Duffy application. Overcomes this 
difficulty to a substantial degree, being character 
ized by a construction which permits the tool to 
be operated either as a crossed handle or as a 
simple pivoted-handle type of pliers, the prior 
convertible tool was open to the disadvantage 
that the procedure required to convert the tool 
from one to the other type of operation was a 
Somewhat difficult and complicated One requiring 
a certain amount of skill and practice. 
The present invention, therefore, has as its 

principal object an improved design of plier type 
tool which is capable of being operated either as 
a crossed handle or as a simple pivoted-handle 
type of pliers, as required for the handling of 
both the internal and external forms of spring 
retaining. rings, and which is moreover so con 
structed and designed that conversion from one 
to the other type of operation may be simply and 
readily effected. 
Another object of the invention is to provide a, 

convertible tool as aforesaid which is of simple, 
rugged and inexpensive construction and which is 
characterized by thoroughly dependable opera 
tion. . 
A still further object of the invention is the 

provision of a pier type tool which is convertible 
to the handling of both internal and external re 
taining rings, and which employs a simple and 
readily operable means for detachably latching 
the tool parts in the position to which they have 
been assembled, i. e. either for operation as a 
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Crossed lever type of plie's or as a simple pivoted 
lever type of pliers. 
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The above and other objects and advantages 
of the invention will be apparent from the foll 
lowing description, taken. With the illustrative 
physical embodiment thereof shown in the ac 
companying drawing, in which 

Fig. 1 is a plan view of an improved pier type 
tool according to the invention assembled to op 
erate as a crossed handle piers for handling in 
ternal retaining rings; 

Fig. 2 is a similar view of the tool following its 
conversion to a piers of the simple pivoted lever 
type for handling of external retaining rings; and 

Fig. 3 is a side view, partly in Section, showing 
the Wo main tool parts in an axially separated 
position. 

In the drawings, reference characters 9 and 
designate the two main too1 parts making up 

a, tool according to the present invention, said 
parts providing tool tips 2, 3 terminating at 
their free ends in working points (4, 5, and the 
tips extending from hubs 6, to which handle 
portions 18, 9 are rigidly affixed. The two tool 
parts and f l are adapted in use to be pivotally 
related through the medium of a pivot pin 20 
which is rigidly fixed to the hub portion 6 of 
the tool part f to extend in axial direction from 
the plane face thereof, the pivot pin being dis 
posed substantially on the hub center and thus 
lying on the longitudinal center line of the too 
part . As seen in Fig. 3, the pivot pin 29 is 
formed with the usual end-Securing head 290 
abutting against the under face of the hub S, 
and with an axially protruding head 25 b abutting 
against the upper face of said hub. The head 
20 is provided with a circular groove 2 g for the 
purpose to be described, the groove dividing the 
head into a bearing section 2d of axial depth 
corresponding to the thickness of the hub 
and a locking flange section 20e. 
As seen in Figs. 1 and 2, the hub portion of 

the other tool part is provided with two spaced 
pin-receiving apertures 22, 24 which are disposed 
Symmetrically to the sides of the hub center and 
transversely of the longitudinal axis of the tool 
part. The spacing of the apertures 22, 24 is such 
that when the head 20 b of pin 20 is passed into 
the righthand aperture 22, the tool parts cross 
one another at their hub portions 6, f, it being 
observed (Fig. 1) that the working point 5 is 
disposed to the ieft of working point 4, and is 
spaced therefrom by a predetermined amount 
calculated to correspond to the normal spacing 
between the ear apertures of internal rings of a 
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size range. Accordingly, when the tool handles 
8, 9 are compressed, the working points 4, 5 
move towards one another so as to effect con 
traction of an internal retaining ring into the 
aperture ears of which the Working points 4, 5 
are cooperated, the tool meantime operating as a 
crossed lever type of pliers. 
On the other hand, when the head 20 b of pivot 

pin 20 is passed into the hub aperture 24, the hub 
! of tool part is shifted relatively to the right 
of the corresponding hub element of tool part 
by an amount Such that the tool parts extend 
substantially parallel (Fig. 2), and their tip por 
tions and Working points are transposed relatively 
to their position when the tool parts cross one 
another as aforesaid. Thus, the Working point 

lies to the right of the Working point 4 by a 
Small distance which is calculated to correspond 
to the spacing between the ears of external rings 
falling within a particular range size. Accord 
ingly, compression of the tool handles 8, 9 
causes the working points 4, 5 to move away 
from one another, in the manner of a simple piv 
oted lever type of tool, so as to effect spreading 
of an external retaining ring With which the 
working points are cooperated. 
To insure that the Working points is, 5. lie 

in the same operating plane as required in the 

4. 
shown in Fig. 2, the latch arm is swung to a po 
sition such that the semi-circular edge of the 
arm recess 29 enters the groove 20c, with head 
flange 28e providing a shoulder to prevent unin 
tentional separation of the tool parts. 
Upon the latch arm 26 being SWung in counter 

clockwise direction to an inactive position, it will 
be understood that by virtue of the free fit of the 
head 2 b in the apertures 22, 24 the tool parts 
may be freely moved in Separating direction, thus 
to facilitate lateral shifting of Said parts, as re 
quired to effect conversion of the tool to opera 
tion either as a crossed handle or simple pivoted 
handle type of tool. 
As shown, the tool parts, although readily Sep 

arable in axial direction, as aforesaid, are cou 
pled together preferably by the Spring 36 which 

: 

handling of plane-form rings, they are offset - 
from their tool tips in the direction towards each 36 
other, as seen in Fig. 3. 
According to the invention, the diameter of the 

hub apertures 22, 24 is such that the head 2 b 
of the pivot pin can be freely slipped into and out . . 
of either, thereby to facilitate the assembly and 
disassembly of the tool parts and the conver 
sion of the tool to one or the other type of op 
eration as aforesaid. It will be observed that 
upon assembly of the tool parts for either type 
of operation, the tool part can pivot on the 
axis of pin 20, with the bearing section 2d of the 
pin head 20b providing a bearing hub therefor. 
To secure the tool parts C and against axial 

i 
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separation in use, the invention provides latch 
ing means which, as shown, comprises a SWing 
ing latch arm 2S pivotally secured at one end to 
hub 7 of tool part by a pin 2. The latch 
arm is provided in its upper edge with two Semi 
circular recesses 28, 29 which are spaced by an 
amount corresponding to the Spacing of aper 
tures 22, 24 and the diameter of which corre 
sponds to that of the bottom of a circular groove 
2c formed in the head 2Gb of the pivot 20. The 

maintains the handles in their spread position 
shown in Figs. 1 and 2, and against the bias of 
which the handles are compressed in normal-op 
eration. Thus, as seen in Fig. 3, the terminal 
ends of the Spring are coiled around croSS. pins 
37, 38 provided within the channeled handles 8, 
9 of the tool parts. . 
Without further analysis, it will be seen that 

the tool as described achieves the desirable ob 
jectives set forth above of providing a plier-type 
tool that is convertible to the handling of both 
the So-called internal and external retaining 
rings, which is characterized by simple and rugged 
construction and which is so designed as to facili 
tate and simplify the procedure of shifting the 
tool fulcrum point as required in the conversion 
of the tool to and from either type of operation. 
AS many changes could be made in carrying out 

the above construction without departing from 
the Scope of the invention, it is intended that all 
matter contained in the above description or 
shown in the accompanying drawings shall be in 
terpreted as illustrative and not in a limiting 
SeSe. 
I claim: 
1. A shiftable pivot connection for pivotally 

CO: necting a pair of elongated members having 
terminals at one end thereof which are offset 
towards one another to lie in a common plane in 
two relative positions in which the terminal ends 
of Said members are transposed with respect to 

... each other, comprising a pivot pin having a cy 
55) 

latch arm 26 carries an angularly offset arm 30 : 
provided with a thumb piece 32, the latter facili 
tating movement of the latch arm 25 to and from 
its latching position. The free end of the latch 
ing arm terminates in a bent-over tang Or lug 
34 which, through its engagement with the Outer ... 
edge of the hub 7, is adapted to serve as a limit 
stop for the latch arm 26. . . 
Thus, when it is desired to assemble and latch 

together the tool parts in their position shown in 
Fig. 1, so as to prevent axial separation of the 
tool parts in use, the latch arm 26 is swung in 
clockwise direction until engagement of stop lug 
34 with the edge of the hub 7 limits further 
movement. In this position of the latch arm, the 
Semi-circular edge defining the receSS 28 thereof 
moves into the head groove 28c and embraces 
the bottom thereof, the flange section 29e of the 
head thereupon engaging against the latch arm 
and providing a shoulder which prevents unin 
tentional axial separation of the tool parts. Sim 

lindrical head carried by one of said members in 
termediate its ends and being disposed substan 
tially on the longitudinal center line of said mem 
ber, the other member being provided With two 
full-circular apertures having diameter corre 
Sponding to that of the head of the pivot pin 
whereby said members can be assembled one with 
the other by inserting the head in either aper 
ture and said members are also freely separable, 
said apertures being spaced laterally from one 
another and symmetrically with respect to the 
longitudihal center line of said other member by 
an amount such that when the head is inserted 
in One aperture the members extend substantial. 
ly parallel and When inserted in the other aper 
ture. the members cross one another and their 
Offset terminal ends are relatively transposed, 
and latching means carried by said other member 
and coacting with Said head for securing said 
members together in either one of their two rela 
tiye positions aforesaid. . . 

2. A shiftable pivot connection as set forth in 
claim 1, wherein the cylindrical head of the pivot 
pin is provided with a . groove spaced from the 
Surface of Said one member from which it pro 

ilarly, to lock the tool parts in their position 5 trudes an amount corresponding to the thickness 
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of the other member, and said latching means UNITED STATES PATENTS 
comprises an arm having substantially semi- Number Name Date 
circular notches in an edge thereof which are 582,755 Marble ------------- May 18, 1897 
spaced a distance corresponding to the spacing 1,153.65 Schoening....... Dec. 25.194 
of said apertures and being mounted upon as- 20,973 Milhening Dec. 13. 1916 
sembly of said members to Swing from a re- 1217640 Roebucklebaioli 
tracted to a latching position in which the semi- 1410866 Young sa-e- - - - - a - Mar 28 1922 
circular edge of the notch which registers With 2,238,014 Daley III Apr. 8, 1541 
the head Seats in the groove thereof. 2435785 Feitet al. IApr. 13, 1948 

LOUIS W. SCHAAFF. 10 24.4040 as July 5, 1949 
2,483,380 Duffy-------------- Sept. 27, 1949 REFERENCES C TED 

The following references are of record in the 
file of this patent: 

2,483,383 Heimann ---------- Sept. 27, 1949 


