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Flg 2.is an enlarged langltudmal vertwal sec-'
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1

My 1nvent10n relates to mandre]s and it has to

~ do particularly with an expansible and contrac-

tible mandrel suitable for use as a work piece

support, for example & connecting rod support in
connection with connecting rod aligners, ma-

chmes for boring or homng connectmvg rod bear-. ‘

ings, and the like. -

| One of the objects of my mventlon is to pro-' "
- vide an: 1mproved mandrel of the foregoing

character which is simple In constructmn com-

prised of but few and rugged parts, more rigid,

subject to less wear even: ‘with rough usage, and

2
Flg 3 is a transverse: sectwnal view taken along
the line 3—3 of Fig. 2; |

Fig. 4 is-a transverse: sectmnal view taken along
the line 4—4 of Pig. 2;

Fig. b is a transverse sectional mew taken along
the line 5—5 of Plig. 2; and

-Fig. 6 is a reduced top plan view -of an expander

; '_element for-the mandrel shown in Fig. 2.
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- assures accuracy in the maintenance of rela,tmn-

ship of parts and adjustment thereof.

Another object is to provide an eXpansmle |

‘mandrel in which the expanding pressure is ap~
plied uniformly to the expansible elements so
that the elements are maintained in alignment

- and are expanded mthout bmdmg and with a

minimum of effort.

Still another object is fo prov1de a, tool of the

Referring to the drawmg, the mandrel illus-
trated comprises 2 body ‘member 10 having a
reduced end portmn il adapted to be received
and supported in any suitable fixture with which
the tool is to be used, for example, the upright
plate 12 constltutmg part of o, connecting rod
aliesner such as shown in Letters Patent No.
2,013,374 of Herman W. Zimmerman, granted -
September 3, 1935, The reduced end portion 1
snugly passes through an opening {3 in the plate
{2 where it is secured by a washer 14 and a nut
{5 threaded on the end portion it. The reduced

~end portion {1 provides a shoulder {6 on the

- foregoing character in which all clearance Or |

- looseness between relatively movable parts of the

tool is ellmmated througheut 1ts entire range of

- expansion.

A -further Ob;lect is to promde a tool of the

- foregoing character wherein the range of ex-

body member {0, the surface of which is ‘dis-
posed at 90° with respect to the axis of the body

member and insures that the axis of the mandrel
lell be disposed at right angles to the face 12¢a
of the supporting plate 12.

The other or outer

~ end of the body member {0 has successively re-

_ pansion of any tool of particular size is materially

increased with all of the advantages heremabove. -

just stated.

- An addltmna,l obJect is to prowde an 1mpr0ved'
-~ tool expandmg means which insures the accom--

plzshment of all of the foregoing advantages

an

A more specific object is to provide a tool of

the foregoing character in which a one-piece ex-
~ panding element is used having channel and cam
~ portions respectively receiving and underlymg_

complementary-shaped cam portions spaced on
. an exbansible element
-~ radially inwardly of the tool to the bottom of the

guide slot for the expansible element when the

35

of the tool and extending

40

expansible element is in its fully contracted posi-. '

tion to provide increased expandmg surfaces con-
nected with the expanding element.

‘Other objects and advantages will become ap-
parent from the following descripiion taken in

comunctmn ‘with, the appended drawmg Where—]

in—

form of expansible mandrel embodying the in-
vention and supported on an angle plate such as

may be used for a connectlng rod allgner or the

- ticma,l view. of the mandrel shown in F1g 15

49

Figure 1 is & sude eleva,tmnal view showing one

60

duced diameters providing three step-like DOY-.
tions 17, 18 and 19, respectively, formmg shoul-
ders or abutment surfaces 20, 21 and 22 Whmh

- will be referred to hereinafter.

The body member {0 is cut away longltudmally

thereof from end to end to form: three circum-
ferentially dlsposed guide. slots 23 havmg their
‘opposite side walls 24 and 25 (Fig. 3) dlsposed
 on opposite sides of and similarly spaced from
an axial plane passed through the body member

and are arranged parallel therewith. A bottom
surface 26 of each guide slot 23 conhects the
opposite side walls 24 and 25 of the guide slot and
is disposed normal to the said axial plane. Each
guide slot 23 is adapted to snugly receive and

support an elongated clamping blade 2T for

radial - expanswe and contractive movements
therein.

Clamping blades 27 are generally T-shaped in '

ceross-section and have two cutout portions open-

ing at the bottom side of the blade and extend-~
ing upwardly into the head portion of the blade

to form two downwardly extending tongue- like
portwns 28 and 29, the bottom edges of which

 are adapted to seat upon the bottom surface’ 26

of the guide slot 23 when the clamping blades

" are in their fully contracted position. Each of.

the notch portions of the blade 27 has a corre~




spondmgly located end wall 31 and 32 51m11arly

inclined with the inner edge of the blade provid-
ing cam surfaces thereon extending from the top.

- of the noteh portion to the bottom of the respec-
tive tongue-like portions 28 and 29.

- surfaces 3f and 32 are adapted to cooperate with

" expanding means to impart expanding move-

ment to the clamping blades 27 or to allow the 7

blades to be contracted in the guide slots 23.
garter spring 33 encircles the clamping blades 2'#

and is received in a notch portion 34 in eaohl..
blade to an exient to lie wholly. mwardly of a.

The cam

4

‘-'__-dlsplacement and bmdmg of the parts in thé_'

guide slot. It will be noted that the cam sur- | "

-~ faces 31 and 32 of the clamping members 27 are
-~ considerably longer than the respective cooper-

10

ating cam surfaces 45 and 46 on the expander
- element 38 so that the expander element is

adapted to 1mpa1t expandmg movement to the

- portions 28 and 29 of the clamping blades which
1s telescopically received in the channel portions

39 as well as those portions of the cam surfaoes

- 31 and 32 which are disposed in the head of -the
- clamping blades, whereby the range of expan-

clamping surface 35 on the blades for the pur-

pose of urging the blades radially inwardly in
contracting direction in the guide slots 23.
blades 27 are disposed in relative long1tnd1nal

alignment in the guide slots 23 between the face

12a of the- fixture with which the tool is used

The 1

- sion of the tool is increased by the extent of the

1301’131011 of the cam surfaces located on the re-
spective portions 28 and 29 of the clampmg blade.

It will also be noted that the length of the open-

- ings 42 and 43 is such as to permit the portions
28 and 29 of the olampmg blade to move longi-

~and an inner face 36 of a thrust plate 31 dis-

posed in abutting relatlon with the shoulder 20
on the body member i0. | _
- radially inwardly directed lug portions 37a (Figs.

‘The thrust plate 37 has

2-and 5) extending inwardly of the guide slots -

- 28 to an extent to prevent relative angular dis-
placement of the thrust plate on the body mem-

“ber 10 and to terminate short of the bottom wall
26 of the guide slot to accommodate expanding
| :ux- '

~ pansive movement of the clamping blades 27 be-

means therebetween. later to be described.

tween the faces 12¢ and 36 is used for the pur-

pose of clamping the work piece, for example a

" oonneotmg rod (not shown) SO tnat all portions

aligned relation with that portion of the rod

 being supported by the clamping blades.

2
LAt

| tudmally the1 ein when the blade is telescopically

received in the channel portion 39 so that the

,1nne1:rnost edge of the blade may substantially
contact the bottom surface 26 of the guide slot

when the blades are fully contracted. The ex-

| ‘pander elements 38 are longer than the olamp- -

5 Ing blades 27 and -extend through the thrust '

plate 371 providing end portions 38d projecting

~ beyond the outer face of the thrust plate and to

30

which are connected a means for longitudinally
- moving the expander elements in the gmde

slots 23.
Means for longltudlnaly movmg the enpander'

- elements axially outwardly of guide slots 23 to
—-of the conneotmg rod Wlll be in accurately -

expand the clamping blades 27 is provided by a

. cage-like member 471 having radially inwardly di-

- Means for 1mpart1ng expansive movement - to'_ :
the clampmg blades 271 comprises an elongated

expander element 38 of general inverted U-

- shape in cross-section and disposed for adjust-. o
able longitudinal slide movement along the bot-

tom surface 26 of the gmde slot 23. Each ex-

pander element 28 has a longltudmal channel 39

(Figs. 2 and 5) along its under or innermost side
and extending throughout-the length of the ex-

pander element, exoept for the outermost end

thereof, which channel has . g width sllghtly

gsreater than the width of the portions 28 and.

29 on the clamping blades.  The channel 89 pro-

V1des leg portlons 38a and 38b (Fig. 5) for the

expander element 38, which rest upon the bottom

41)

rected tongue portions 48 (FFigs. 2 and 5) adapted

to be freely received in the guide slots 23 at least
to an extent to prevent relative angular move-

ment of the cage member with the body member

{0. The inner end of each tongue-like portion 48
is keyed in a transverse notch portion 49 (Figs.

- 2,5 and 6) adjacent the end of the expander ele-

| ment 28 so that axial movement of the cage meim-
~ber 47 results in simultaneous longltudmal move-— "

ment of all the expander elements 38§.
'The cage member 47 is adjusted amally of the |
body member {0 by a knurled adjusting nut 50

 whieh is rotatably supported on the reduced end

26 of the guide slot and equally distribute ex-

- banding pressures received on the expander ele-

ment. The WEb portlon 38c of each expander

element 38 is also cut through transversely to
form openings or crifices 42 and 43 therein. The

opemngs 42 and 43 are adapted 0 telescopically
receive the portions 28 and 29 of the clampmg
blades so as to allow these portions to freely ex-

- tend into the channel 38 and to the bottom 26 of
60

the guide slots 23 when the clamping blades are

fully contracted. The. innermost end wall of
- each of the openings 42 and 43 of the expander
element 38 has a smnlarly inclined cam surface
45 and 48 shaped complementally to the cam
surfaces 31 and 32, respectively, on the olampmg |
blade 27 Whereby longitudinal outward move-

ment of the expander element will cause such

cam surfaces to cooperate to radially expand the
The arrangement of the

clamping blades.
clamping blade 27 and the expander element 23

is such that the guide slot 23 is- Substantlally_

70

filled and the medially disposed cooper aring cam

‘surfaces equally distrib: ute expanding pressures
through the leg- portions 38¢ and 38b on each
srde ot the bottom Wall 25 to prevent angular

portion 19 of the body member and is yieldably

- retained thereon by an annular cup-like spring
50

washer 51 yieldably held in engagement with the
outer end of the nut. 50 by a split ring 52 dis-

- posed in a circumferential groove 53 adjacent the

outer end of the body member. The inner end of:

‘the nut 59 is yieldably held: agarnst an outer face -
34 of the thrust plate 37 by the spring washer 5.

An enlarged bore portion 58a is provided in the
inner end of the adjusting nut 56 and has an in-
ternal thread 55 which is threadedly engaged with

an external thread 56 on the cage member 47 .
'Whereby rotational adjustment of the nut will

cause the cage and the expander element 28 to be

moved longitudinally of the body member {8 in -
accordance with the direction of retation of the

adjusting nut to expand or to allow the clamp-
1ng blades 27 to contact in the guide slots 23. :
In the use of the tool of this invention to sup--
port a connecting rod or other work piece, one
bearing of the connecting rod or work picece is

‘placed in registration with the clamping blades
27 ‘and the adJustmg nut 90 is rotated in a di-

rection to move the cage 47 axially outwardly of- '

the body member 0. Because of the keyed con-

nection provided by the lugs 55 with the expander

. element 388, all expander elements are moved

75

s1multaneously omwardly Wlth the oage 41 oaus--



- tool -causing the cam surfaces 31,

-

- ing the:cam surfaces:45:and 46 tOt-CG-Gp'emte with
~ the: respective cam: stirfaces 234 .and 32 on the

clamping blades 27 to radially expend the . clamp-

 ingblades into contact with the inner wall of the
connecting rod bearing or work:piece. By means

of ‘the three-point. suspension provided by -the
- clamping blades, the connecting rod bearing ox
work piece is ﬁ}_edly clamped on the mandrel at
right angles to ‘the face of plate (2. Pressures

- exerted.on the clamping surfaces 35 of the clamp-

ing blades are directed radially mwardly of the
45 and 32, 46

2:52 8‘;’3‘94

6_

its fully contracted condition, said expansiblé

member being notched through its stem.portion

into said head portion providing longitudinally =

- gpaced sechons, the corresponding end: of each

said section being angularly inclined to. provide
spaced cam surfaces, an expander member of in-

~ verted channe] shape in cross-section having a

10

to hold the expander elements : .38 against the

Pottom wall 26 of the guide slot 23 -and further
hold each- of the ‘expander elements axially in-
wardly: of the body member {8-tc takeup-alilcose-
ness or play of the expander element with the

cage 47T and the threaded connection of the cage

with the: adjustmg nut-59% to-hold the adjusting

nut against the side 54 -of the thrust plate 37.

The-cam surfaces 34, 4% and 32, 46 further coop-

erate to hold the elempmg ‘blades axially oub-
wardly of the body member {6 and-in contact with
- the side 36
of the tool are rigidly mmmtemed 111 e,eeurete-

of the thrust. ple;te so that all parts

alienment.

When it is desired to-remove a werk_—plece that
has been clamped on the expanded mandrel or

‘when it is desired to contract the mandrel for
any reason, the adjusting nut %0 is rotated in the

inwardly -of the-guide-slots 23, whereby the cam

 surfaces ﬂ5 and 48 on the expander elements are

‘moved in contracumg relation with the respec-
tive cam surfaces 34 and 32 on the clamping
blades 27 so-that the: g&rter spring ’33 is effective
to contract each clamping blade 27 to an extent
determined by the extent of inwardly directed
movement of the- expander elements.

' parent that by arranging the tongue- -like por-

tions 30 on eech clampme' blede 27 to be received
teleseoplca,ll,; in the . exne,ndel clements, the
cl&mpmg blades may be expanded and contracted

a grreater extent with uniformity throughout their

entire range of mevement and ‘they will retain
- their respective par allel alignment Wlth the axis
. of the tool in all. p051t10ns | =
Ieclaim:
1. An exparsmle maﬂdre]. compmsmg a body
having at least one longitudinally extending slot
of recteﬂguler shape .in cross-section, q clamp

depth greater than the depth of said stem por-
tion mounted in the bottom of said slot and hav-
ing longitudinally spaced openings threugh its
channel-bottom poriion adapted to recelve said

stem sections, the walls of said openings adja-
cent said cam surfaces being shaped complemen-
tally thereto and seated thereagainst, said ex-
pansible member cam surfaces being longer than

said expander member cam surfaces, and meahs

. for moving said exDandel member lengitudinally.

- tudinally

3. An expansible mandrel comprising an-elon-
gated body having a plurality of longitudinal, cir-
cumferentially spaced slots therein, an expansi-

ble member of less length than sald slots mount-
" ed in each thereof, an. expander member mount-
ed .in the bottom of each said slot and adapted

for longitudinal movement thereof to -inove said
expansible members in expanding direction, and
mMeans for moving said ezpander members longi~
comprising an ~adjusting member

- mounted on the end of said body for rotation
- without longitudinal movement, a second mem -

30
opposite dlreetlen to move the cage 47 axially

ber mounted on said body member between said
adjusting member and said expander members

for longitudinal movement without - fotetlen a,

- drive connection between-said adjusting angd sec-

It is ap-
40

ond member whereby rotation of the former
moves the latter longitudinally, and means con-
necting said second member to said expander

‘members.

4. An expansible mandrel comprising an elon-
gated body having a plurality of long1tud1na1.
elrcumferentle,lly spaced slots therein, an expan-
sible member of less lezzgth than said slots
mounted in each thereof an expander member

" mounted in the bottom of each said slot and

50

‘member having a head. portion redmlly slidable

in said slot, and a. depending portion of reduced
width adapted to he dispesed a,dJaec*lb the bot-

tom of said slot in its fully contracted condition,

eda,pted for longitudinal movement thereof -to

move said expansible membeis in expanding di- =~

rection, a thrust plate at one end of said expan-
sible members confining them against longitudi-
nal. dlSDl&JCeII'IEIlt in the direction of such plate,
said ‘plate having pertlons extending part way
into said slots to prevent rotation thereof and
to provide opening therepast along the kottom

of said slots, & manually oper able adjusting mem-

- ber rotatably mounted on said body outwardly of

bd

said: member having notches in and extending.

.througn said depending portion into said head
portion providing depending sections correspond-

 ing edges of which are angulaﬂy shaped fto pro-
60

vide spaced cam surfaces, an. ‘-“‘?13&11’1(161 member
“mounted for slide mmrement in the bottom of said

slot and having longitudinally spaced openings

therein through which said dependmg sections
pacs to permit them to move to. the bottom of

said slot, corresponding ends of said openings

h::wmg walls shaped’ complememtally to said cam
surfaces and engaged therewith, and means for
adjusting said eXpander member lengltudmelly
- to expand said clamp member. -

2, An expansmle ‘mandrel compr,.smg g hody

having a. longitudinally. extending slot of rectan-

gular sheee in cross- seetlon an ezpemﬂ”e mein-

- ber of T-shabe in ¢ross-section having its head
~ por tion slidably ﬁtted in said slot and its stem

_pert.;{m pm;}ecfme‘ te the bettﬂm of said slot in

- member,

65
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nd

said plate and having a ecylindrical, internally
threaded skirt portion adapted to. see‘t against
said plete to prevent longitudinal displacement

“thereof, a motion transmlutme‘ member mounted

on said body portion and threadedly engaged

- with the threaded portion of said skir{ portion,

said transmitting member having elements: ex-
tending into said slots to prevent rotation of such
said eXpendeL membper heing extended
through said openings past said thrust plate, and
means connecting e&ld expander member to said
transmitting member w.,_thm the skirt pertmn of

said adjusting member.

5. An expansible mandrel cemnrlsmg a bodv .
member having a plurality of circumferentially
spaced and longitudinally dlspeeed radial guide
slots therein, expansible clamping means disposed

in each said guide slot for expansion end con-
traction movements therein, spring means dis-

vosed to urge said clamping means in contractive
direction in said guide slots, expanding means.

"5 disposed for axial slide movement in each said




- 7
~ guide slot and operatively connected to said
- clamping means, manually operable actuating

means supported on said body member and oper-

able to impart said slide movement to said ex-

panding means, and a thrust element disposed
between said actugting means and said clamp-

~ ing means, whereby said spring means urges said
clamping means against one side of said thrust
means and urges said actuating means against
- the other side of said thrust means to remove all

10

operating clearances between relatwely movable -

* parts of the tool.

6. An expansﬂale mendrel COII}pI‘ISlIlg a, body-

8

tion enabling a maximum contraction movement

of said expansible member, said opening having.

a part of its wall surface shaped complementally
to thg cam surface of said projecting portion to

- be engaged thereby and to cooperate therewith
- to effect expansion of said expansible member as
‘said expander member is moved longitudinally in

one direction, and means for moving said ex-
pander member longitudinally in said one direc-

tion to effect sald expansmn of said eXpensmle |
member. A |

9. A tool of the elass descrlbed comprlsmg a

~ body having at least one longitudinally extending

‘member having a plurallty of circumferentially

- spaced and longitudinally disposed radial guide
slots therein, expansible clamping means disposed

'in each said guide slot for expansion and con-

15

traction movemente therein, spring means dis-
- bosed to urge said clamping means in contractive

- direction in said guide slots, expanding means

disposed for axial slide movement in each said

guide slot and operatively connected to said

clamping means, and manually operable actuat-
- Ing means for said expanding means to impart
- said slide movement thereto, each said clampmg--

means having a medially disposed tongue por-

20

-slot therein, an expansible member having a

head pertwn slidably fitting in said slot f or radial
expansion: and contraction movements, an ex-
pander member mounted in the bottom of said
slot, one of said members having a reduced pPro-

Jjecting portion having thereon at least one angu-
lar cam surface, the other of said members hav-

- ing a longitudinally extending elongate opening

05

tion extendmg radially inwardly of said guide '
“slot, and each said expanding means heing per- .

 forate to telescopically receive said tongue por-
tion when said actuatmg means is operated in
a direction to allow said spring means to fully

30

centraet said clamping means, and sem clamp- )
ing means and expanding means having comple~
- mental cam elements cooperating to effect ex-

pansion or contr actlon of said clamping means g

when said expanding means is actuated.
7. An expansible mandrel comprising a . kody

having at least one longitudinally extending slot
of rectangular shape in cross-section intersected
by the body radius, an expansible member hav-
‘Ing g head portion snugly received for radial
slide movement in said slot, and a depending por-

o tion of reduced cross-sectional area adapted to be ;
- disposed adjacent the bottom of said slot in ifs -
- fully contracted p051t1071 said member having at

 least one notch in and extending through said

depending portion into said head portion provid-
sald section having a

ing a depending section,
‘wall angularly shaped to provide a cam surface
- thereon, an expander member mounted for slide

. movement in the bottom of said slot and having

an elongated opening therein receiving said de-

for moving said member longitudinally to e
said expansion of said expansible member. -
© 10, A tool of the class described compllsmg a

therein adapted to receive the projecting portion

‘0f the other member so as to bring said members

into telescopic relation, the wall of said opening -
in said other member having thereon g cam sur-

face shaped complementally to the cam surface

of said projection, said cam surfaces adapted to
be engaged with each other for expansion move-
ment of said expansible member as said expand-
ing member is moved longitudinally, and means |
ect

body having at least one longitudinally extending

~slet therein, an expansible member having a head

portion slidably fitting in said slot for radial ex-

pansion and contraction movements, an expander

- ‘member mounted in the bottom of said slot. one
. of said members having a plurality of projecting

40

M)

portions of reduced width, said projecting por-
tions each havmg an angular cam surface simi-

larly inclined, the other of said members having
~ longitudinally
“therein adapted to receive the projecting portions .
- of said one of SEle members so as to bring said

extendmg elongate openings

members into telescople relation, the walls of

- said elongate openings having thereon cam sur-
faces shaped complementally to the cam surfaces

of said projecting portions, said cam surfaces of

, said projecting portions being adapted to co- :
~operate with the cam surfaces of the walls of

. said openings for expansion movement of said

“ pending section to permit said section to move to |

the bottom of said slot, said opening havmg an

end wall shaped complementally to said cam sur-

face and engaged therewith, and means for e,d-

justing said expander member Iongltudmally to
expand sald clamp member

Y

8. A tool of the class described cempmsmg a-' :

‘body having at least one longitudinally extending
| slot of rectangular shape in cross section inter-
sected by the body radius, an expansible member

having a head portion radially slidable in said

~slot, an. eXpELIldEI‘ member mounted for slide

movement in the bottom of said slot beneath said
- ‘expansible member, one of said members- having

& projecting portion of reduced width with at

- least one notch therein having an edge - anegu-

larly shaped to provide a cam surface, the other
- 0of sald members having. a longltudmaﬂy spaced

opening through which said projecting portion

passes to bring sald members mto telescopic rela-

60

- expansible - member as said expanding member is

moved longitudinally, and means for moving said

member longitudinally to effect said exDanelon of

sald expansible member. | R
I—IENRY ROBERT BILIET ER.
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