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6 Clalms. |
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| | sec. 366) o |

The 1nvent1on deserxbed herein may be manu--_.-; ]

'._“,factured and used by or for the Government of =

-uhe United States of ‘America *For governmental

- purposes without the payment of any royaltles
. "-_thereon or therefor. " -

- 'This invention relates generally to expander. .

o "phers and partleularly to expander phers haV1ng :

- novel pivotal means. -

‘The purpose of this 1nvent10n is to prov.rde a

ing nibs as distinguished from longitudinally ex-

ring spreader phers havmg laterally dlSDOSBd

- nibs.”

- tending nibs, thereby providing an expander
- pliers that permits its use in situations where the
. pliers with. longltudmal mbs are maccessmle and |
— 1noperat1ve T

It is an object of th1s mventlon to prmnde snap |

;lever the spool servmg as a fulcrum common to
;the oppositely disposed lever arms. |
A 'pair of companion collars {§ and {7 surround |
the circular flanges 13 and 12, respectwely f
% collars slideably engage Wlth the outer perlphery .
| of said c:1reu1ar flanges. |
Collar 6 is proV1ded with a palr of spaeed bores-
_-IB and 19 to receive counter-sunk head SCrews
20 and 21 whleh threadedly engage with register-

5 I_:snap ring spreader pliers having laterally project- 10

These

ing threaded bores in arm l4 thereby seeurlng S

said collar to said arm. |
- Collar 17 is likewise p10v1ded with a pazr of.

bores.. 22 and 23 to receive counter-sunk head
serews 24 and 25 which threadedly engage with

‘registering threaded bores 1n arm 195, thereby
- fixing collar 17 to arm 5. | |

The pivotal means are now securely assembled_ o

bout its own axis.

The spool can be held rotatwely-rwad by pro-
5 _.Vldlng a bore 27 in flange {3 to receive counter-
~.sunk head screw 26 which threadedly engages
~with a 1eglster1ng threaded bore in arm Id the1 e~ .
by securing said spool to arm 14. )
- The resistance arm portions 28 and 29 are pro- o
- wded with a pair of laterally projecting com-

| B panion nibs 3{ and 32 respectively. - Said nibs are

30

- arms, |
norma]ly urge the effort arms away from each -
other which are space limited from each other by .
the mxtapomtwnment of the ends of the. re31st- -

a5

Fig. 2 'shows a 51de elevatlon of the apparatus .

- :"'shown in Flg 1. . |
. Fig., 3 is an exploded 1sometric VIBW of the o
Co plvotal means used in the invention. | |

Mg, 4 is a eross-sectlonal v.rew taken along

S jline 4—4 of Fig. 1. | N
. Fig. 51is a front elevatmn of the spool-llke |
o element formmg the hasic component in the__-;
EIER plvotal means of the invention. =~ |
- . - Referring now to the dramngs whereln hke
-~ reference characters designate like or oorresnond-_
. 'ing parts throughout the several views, there is
-+ 'shown in Fig. 5 a spool-like element, generally
. indicated as 10, having a cylindrical body 11 and =
laterallz.r extending circular end flanges 12 and 13. 50
. A pair of companion lever arms 14 and i15 are
SI snugly received between the flanges 12 and 13, and
" in abutting engagement with the body portlon 158
S ~on diametrically opposite. sides thereof.
arms and spool element compnse a ﬁrst-classr

40

45
-~ of lock nut 37.

‘Said

65

wire spring 30 parallelmg the plane of the lever
‘Said springs are 1mt1a11y tensioned to

ELI’J.CE arms

L : r',to the lever arms Wlth the spool 10 free to rotate |
SR 1s another o‘oJect of th1s 1nvent10n to prov:rdef L |
- plier pivotal means constructed and arranged to 20 N
- permit the pher arms to be dlsposed 1n a com- -
- mon plane o | |
. It is a further object of thls 1nventlon to pro-
L ”]_V1de pivotal means of unusually 1noreased bearmg_
- surfaces. = | |
“  Other obJeets and Inan:.r of the attendant ad—.'-
“vantages of this invention will be readily ap-
. preciated as the same becomes better understood
by reference to the following detailed description
~and considered in connection with the accom-
" panying drawings in which like reference numer-
< als designate like parts throughout the figures L
- thereof and therein: - |
- Fig.1shows a plan v1ew of a preferred embodl-
o ment of the invention.: |

 fixed to the ends of said resistance arms by any
‘means, such as spot Weldmg o

The effort arm portions 33 and 34 are bored'

~ to receive. in engagement therewith a V-shaped R

Stop means generally 1nd1 ated at 39 are pro-
T wded to limit the expandibility of the pliers. Said =

limiting means are adjusted to allow the spreader
‘" pliers to operate within the stress-strain limits of

‘a Snap ring, or the like, that is being acted on.
The limiting means comprises an elengated screw. -
36 threadedly engaged in a bore in the effort arm =~
33 and fixed in o preselected position by means
A knurled head 38 is providedon .~
the screw 36 to prowde for manual manlpulatmn L

of the screw 26.

Operation. -—-Normally, the 1n1t1a11y tensmnedf'.
spring 30 urges the resistance arm ends. into .

closed juxtaposition thereby spacing the nibs.
31 and 32 a minimum predetermined distance.
- from each other. In use, said nibs are inserted
into the ear of a snap spring (not shown), and . =
the eifort arlns 33 and 34 forced together therebyv--_ o




- arm {4, collar

3

spreading the snap ring and reedying it for an
_application or removal operation. In the ab- -

sence of securing screw 26, lever arm (4 and its

- attached collar 16 pivots about the body 1{ and

revolves about the flange 13, respectively. In
- similar fashion lever arm-4% and its attached col~

" 1ar 17T pivot about the opposite side of body .

and revolves about the flange 12, respectively.

This arrangement allows the spool element to -
10

‘“float” and rotate about its own axis freely.
It is obvious that if the securing screw 26 is

used to fix the spool element 10 r1g1dly to lever
16 and its securing SCrews can
~ be dispensed with or maintained as desired. In
 this event, pivoting will take place between the
" body of the spool element and arm (3, and be-

"--”tween collar 17 and flange periphery f2.
~ The characteristic features of this mventwn-

--'--_'-resme in the provision of leterelly pro:; ectmg mbsr. '

and the novel pivotal means.

Obviously many modiificarions and V&l 1e,t10ns o

ef the present invention are possible in the light
- of the above teaehmgs It is therefore to he un-

derstood that the invention may be practiced

| .etherwylee than as speclflcelly deecr;tbed
“What is claimed is: |

1. Pliers, comprising: 8 Spool—llke element hev-:'-

"-mg a eylmdmcel body portion and laterally ex-

tending circular end flanges; a pair of lever arms
30

received between said flanges and disposed on op-
- posite sides of said body, said spool body serving

as a common fulerum to said arms in first-class -

- lever arrangement; a. collar surrounding each of
- said flange and fixed to said arms, respec-
- tively; sprmg means operative to bms the re-
. gistance arm portions of said lever arms to a.

- closed position, cmrespendmg laterelly Pt l:::Ject-

- - ing nibs on the ends of said resistance arms; and
adjustable means opelatwe to 11m1t the sep«a-— :

- 1eb111ty of the nibs.- |
2. Pliers, cempmsmg a speel 11ke element hev---;_'
| ing a body and end flanges; a pair ef Jever arms
~ recelved between ‘said flanges and ‘disposed on
- opposite sides of said pody; a collar surrounding

- each of said flanges and fixed to said arms re-

- spectively; and companion . laterelly DI‘UJectmg_ 2
o mbe mounted on; seld le'ver arms. . |
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| 3 A pivotal joint, comprising: a spool—like ele-

-.ment having a body and end flanges; arm mem-
~ bers received between said flanges; and a collar
~ surrounding each of said flanges and fixed to S&ld
5 -arms, respectively.

4, Pliers, comprising: a spool-like element hav-

ing a cylindrical hody portmn and leterally ex~-
 tending circular end flanges; a pair ef lever arms
~ received between said flanges and disposed on

| oppomte sides of said body, said spool body serv-
ing as a common fulcrum to said arms in first-

‘means for fixing the other of said flanges to the
other of said arms; sprmg means operative to bias

the resistance arm portions of said lever arms

 t0 a closed position; corresponding laterally pro-

15

ance arms; and adjustable means’ operetwe to

20 11m1t separability of the nibs.

 received between said flanges and disposed on
 opposite sides of said body; a collar surrounding
> one of said flanges and fixed to one of said arms;
 means fixing the other cf said flanges to the other
. of said arms; and companion leterelly pro;leetmg
" nibs mounted on said lever arms. = |

6.- A pivotal Jomt comprising: a speol-hke ele-
ment having a body and end ﬂe;nges, arm meme-
bere received between said flanges; a coller SUr=

said arms; and means fixing the euher of sau:l
'-ﬂengee to the ether of eeld arms. |
- PERCY MEANS
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E class lever errengement a collar su1round1ng ene o
 of said flanges and fixed to one of said arms;

~ jecting nibs mounted on the ends of said resist-

5. Pliers, comprising: a spool-like element hav-
'. mg a body and end flanges; a pair of lever arms

rounding one of said flanges and fixed to one of-
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