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The invention relates to measuring tools and
more particularly to an inside caliper of the type
generally known in the art as a telescope gauge.

‘An object of the present invention is to pro-

5 vide an inside caliper of the character described
which is so constructed and arranged as to permit
the use of the instrument in narrower and shal-
lower slots and openings and the like for a given
size of the instrument and to enable the position-

10 ing of the measuring parts of the instrument
closer to shoulders and slots and opening side
walls than has been heretofore possible in the
present type of caliper.

Another object of the invention is to provide

15 a caliper of the character above which is made
substantially easier and cheaper to manufacture
by the use of a one piece combination set and
locking pin and the use of simple pressed fits and
other features of construction.

Another object of the invention is to provide
g caliper of the character described which may
be simply and quickly disassembled and the sev-
eral movable parts thereof completely removed
for cleaning, inspection or replacement.

The invention possesses other objects and fea-
tures of advantage, some of which, with the fore-
going; will be set forth in the following description
of the preferred form of the invention which is
illustrated in the drawing accompanying - and
forming part of the specification. It is to be un-
derstood; however, that variations in the show-
ing made by the said drawing and description
may be adopted within the scope of the inven-
tion as set forth in the claims.

Referring to said drawing:

Figure 1 is a side elevation of an inside caliper
constructed in accordance with the present in-
vention.

Figure 2 is a longitudinal sectional view of the
caliper. ’ ’

Figure 3 is a plan view of the caliper as the
same appears when fully compacted and placed
in a eylindrical opening.

Figure 4 is a cross sectional view of the han-
dle taken substantially on the plane of 11ne 44
of Figure 2.
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Figure 5 is a cross sectional view of the handle -

taken substantially on the plane of line 5—5 of
Figure 2.

Figure 6 is a plan view of a collar forming part
of the tool. o

Figure 7 is-an end elevation of the collar illus-
trated in Figure 6.

Figure 8 is a plan view of a blank of material
55 from-which the collar is pressed.

(CL 33—143)

Figure 9 is a plan view of the inside section v

of the measuring cross head of the caliper.

‘The inside caliper of the present invention, and
as. illustrated in the accompanying drawing, as
above indicated, is of the so-called telescope

gauge type having a handle 1 and a measuring

cross-head including inner and outer telescopic
sections 12 and I3 of tubular form and arranged
with the inner section 12 extendible from an
open. end 14 of the outer section. The outer ends
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16 and 171 of the members 12 and 13 are closed

and adapted for engagement with parts to be
calipered. Within the inner and outer sections
{2 and #3 is a coil spring 18, one end of which
is mounted on a guide pin 19 having a head 21
at one end resting against the closed end IT of
the tube 13 and extending longitudinally through
the spring to assist in retaining the latter in
axial alignment within the inner tube. The
spring  operates within these inner and outer
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tubes to press them towards a relative exfended ~

position of the inner tube. In common with
other calipers of this general type, the present
caliper is assembled by connecting the handle
{i to the outer cross head member I3 and pro-
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viding within the handle an adjustable means for

engaging the inner section {2 for holding the
latter in adjusted position. In addition, it is
necessary in this type of measuring tool to pro-
vide means for preventing a disengagement of
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the inner and outer sections under the expansion ™

action of the spring, and in previous devices this
latter means has frequently been arranged in-
dependent of the adjustment locking means. In

other of the prior devices the means for locking -«

the sections in adjusted position and the means -

for preventing separation of the inner and outer
tubular members has been somewhat combined
by the use of a two piece locking pin, wherein
one section of the locking pin was constantly held
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in engagement with a closed ended slot in the

inner section to prevent a separation of the tele-
scopic sections and a second pin section which
was adapted to bear against the first pin section
for forcing the latter against the inner tele-
scopic section for holding the same against move-
ment in adjusted position.

The present inside caliper, as aforementioned,
is generally related to similar devices hereto-
fore used and it will, therefore, be understood
that the present invention lies not in a new type

of measuring tool but rather to various improved
features on the type of tool above described.

In accordance with the present invention I
have substantially simplified the means for hold-
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~ ing the telescopic sections in adjusted position and
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preventing separation of the sections when re-
leased by the use of a single one piece locking
pin 22 which is utilized for both of these func-
tions. Also, I have arranged for an improved
form of connection between the handle and the
outer telescopic section which substantially sim-
plifies and cheapens the cost of manufacture and
improves the usefulness of the tool by enabling
a closer positioning of the tool to various parts
to be measured, thereby enabling the calipering

of shallower and narrower slots and openings .
and the like for a given size tool, than has been

possible heretofore.
The means of connection between the handlﬂ
and outer telescopic sections is here effected-by

means of a collar 23 formed from.flat stock, see -

Figure 8, and stamped and formed in a die
so as to provide a cylindrical portion 24 which is
preferably  pressed-onto the outer periphery of
the member 13- and arrahged thereon with one
end 26-of the cylindrical portion substantially
flush. with the open end 14 of the tubular mem-
ber '18. -The collar is additionally provided with
a-laterally extending tubtlar portion 21, which
is. likewise preferably formed in a die togethe1
with the portion 24 and from the same stock,
and is preferably pressed into a bore 28 in the
handle 11 opening to one end 29 of the handln
The handle end 28 is preferably curved to conform
to the cylindrical shape of the collar so that the
lower .end 29 of the handle will shugly engage
around the curved periphery of the collar. One
of the -important features of this construction
lies in-the fact that the flat stock, out of which
the collar is made, may be stamped or otherwise
impressed with a name or. other 1dent1fy1ng data,
whereas the applylng of such data to a cylindrical
surface requires a rolling process.. Also,  the
forming of-the collar.out of .a flat strlp which
may he stamped and pressed up in a die, ma-
terially reduces the cost of construction. and
simplifies the manufacture of this part .of the
caliper. In addition, the forming of the collar
out of ﬁat stock ena.bles the use of rela.tlvely thin
materla,l in the collar so as to produce a minimum
‘obstruction around the outer tubular member, as
may interfere with the insertion of the measuring
-cross-head into relatively narrow or shallow slots
and openings and the like. In this connection
applicant further provides for a beveling of the
end 26 of the collar, 80 as to remove the laterally
extending material of the collar at the end of

-~ the tubular member, whereby the c¢ross-head may
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be inserted in an opening having a diameter sub-
stantlally equal to the length of the outer tubular
member see Flgure ‘3. 'This is of considerable
1mporta,nce in ena.bhng a measuring of openings
of minimum size where the inner section is
substantially comp]etely retracted into the outer

_section.

- The means for holding the sectlons in adjusted
posmon against. the expansmn action of the
sprlng 18 and the means for preventing com-
plete separation of the inner tubular section
from the outer tubular section under the urge
of the spring, is effected as above noted, by the
use of ‘a smgle one piece locking pin 22 which
is carried in the handlé bore 28 and extends for
substantlally the full leng‘th of the handle -and
exténds ‘through an opening. 31 provided in the
outer - teléscopic ~section - -adjacent- the end- 26
thereof for- engagement in a closed ended longi-

. tudinal slot 32 in the- penphery -of ‘the inner

member. In order to obtain a maximum relatlve

2,223,182

movement of the inner and outer sections of the
measuring cross-head, the slot 32 is extended
for substantially the full length of the inner sec-
tion and is provided with closed ends 33 and 34
adjacent the ends of the inner section, and the
pin 22 is positioned as near as possible to the
end 28 of the outer section so as to enable a
maximum- extension of the inner section. In
order to obtain this latter positioning of the pin
and for’ otheér ‘reasons, ‘as- will ibe. hereinafter
mentioned, the bore 28 in the handle'is arranged
at the end 29 of the handle eccentrically to the

axis of the handle and as near to the end 2§

of the collar as is possible to safely and com-
mercially construct, and the tubular extension

:27 of the collar is formed substantially at the

end 26 -of the collar. In this manner the lower
end of the locking pin is positioned as close as

" possible to the open end of the outer section, so

as to permlt 2 maxlmum extension of the inner
section..

‘The sectlons are secured in. adjusted position
by pressing the locking pin longitudinally through
the*handle to bear against the inher teléscopic
‘meémber . and’ as here. shown, the means. for so
urging the pin here consists of g cap 30 threaded
inito the outer-end of the bore 28 and provided
with'.a tubular portion. 31 somewhat larger than
the diameter: of . the pin for. loosely fitting over
the outer end of the pin'and adapted .to seat
against the pin in its. inwardly threaded position
in the handle. Préferably, the outer portion of
the cap and the outer portion of the handle are
knurled in order to facilitaté relative turning of
the cap and handle for locking and releasmg the
telescopic sections.

The means for holding the telescopic. sectlons
against separatlon upon unscrewmg the cap.- 36
to.release the préssure on.the pin 22, héfe con-
sists of laterally extending inter-engaging - por-
tions on the pin and handle and which are nor-
mally aligned so as to prevent retraction of the
pin out of the slot 32°in the inner telescopic sec-
tion.- The inter-engaging means aforesaid here
consists of an annular groove 38 provided on the
pin’ adJacent the outer end arranged oppositely
to an ‘annular shoulder-89 in the bore 28 in thé
handle.- .The internal diameter of the shoulder
39 is. preferably slightly larger than the diameter
of .the pin, so as to permit passage of the pin
through. the opemng in the shoulder and the
groove in the pin is normally held ih position to
engage the shoulder by the holding of the pin'in
a longitudinally 1nchned position through -the
bore so as to enter one side of the shoulder into
the space of the groove. This is effected in part
by the arrangement of the pin opening in. the
outer telescopic section and the eccentric position

of the pin opening at the end 29 of the ha,ndle and .
the .action -of the cap 36 io substantla,lly cen-

tralize the outer end of the.pin in the bore,. s0
that the axis of the pin will be inclined generally
to the axis of the bore. To hold the pin in this
inclined- position, the pin -opening in the outer
telescopic section is preferably of sma]ler size
than the-bore and-only a little larger than the
pin- itself. -On the other hand the bore is-of
substantially larger diameter than the pin-so
that upon removal of the cap 36, the pin may
be ghifted laterally in the bore to ahgn the pin
with:the-opening in.the shoulder 3§ to: thereby en-
able withdrawal of the pin from the bore Upon
such withdrawal -of the pin, the. inner telescopm
section may be removed from the outer sectlon
and the several moving parts of the tool disas-
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sembled for cleaning, inspection, repair .or.re-

placement.

I claim: R . . o
1. An inside caliper comprising, an elongated

-handle having a longitudinally. extending bore

therethrough, a measuring cross-head formed of

telescopically arranged inner and outer slidably

engaged members with the.inner of -said -mem-
bers being extendible from an open:end of said
outer member, -said -outer: member -being secured
to said handle adjacent the open énd thereof,
and means carried by said handle for holding said
members in adjusted position comprising, a. lock-
ing pin carried in said. handle bore: and engage-
able with said inner member, and ‘means -for
pressing said pin against said inner member, said
bore having an axis inclined to the axis of .said
handle so as to position’the head. end of said
bore adjacent the open end of said outer membet.

9. An inside caliper comprising, an elongated
handle having 3 bore therethrough, a measuring
cross-head formed of a pair of telescopically
mounted tubular members arranged with an
inner member extendible from an open end of an
outer member, said outer member being secured
to said handle adjacent said open end, spring
means carried by said members for urging the
outward extension of said inner member, said

 inner member being provided with a closed ended

longitudinally extending groove in the outer
periphery thereof, and a locking pin carried by
said handle in said bore for engaging in said
groove for holding said members in adjusted posi-
tion and for preventing withdrawal of said inner
member from said outer member, said bore open-
ing to the head end of said handle eccentrically
to the axis of said handle towards the open end
of said outer member so as to afford a maximum

_extension of said inner member.

3. An inside caliper comprising, an elongated
handle having a bore therethrough, a measuring
cross-head formed of a pair of telescopically
mounted tubular members arranged with an
inner member extendible from an open end of
an outer member, said outer member being se-
cured to said handle adjacent said open end,
spring means carried by said members for urging
the outward extension of said inner mernber, said
inner member being provided with a closed ended
longitudinally extending groove in the outer
periphery thereof, a one piece locking pin car-
ried in said handle bore and extending substan-
tially the full length of said handle and having
one end engaged in said groove, means for press-
ing said pin into said groove, and laterally ex-

_tending interengaging means on said pin and
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handle operative to retain said pin in said groove:

4. An inside caliper comprising, an elongated
handle having a bore therethrough, a measuring
cross-head formed of a pair of telescopically
mounted tubular members arranged with - an
inner member extendible from an open end of
an outer member, said outer member being se-
cured to said handle adjacent said open end,
spring means carried by said members for urging
the outward extension of said inner member, said
inner member being provided with a closed ended
longitudinally extending groove in the outer
periphery thereof, a one piece locking pin carried
in said handle bore and extending substantially
the full length of said handle and having one end
engaged in said groove, means for pressing said
pin into said groove, and laterally extending in-
terengaging means on said pin and handle opera-
tive to retain said pin in sald groove, said hore

3

in;s;aid handle being sufficiently larger than said

‘pifv to enable disengagement of said last named

means and withdrawal of said pin.

. 5. An inside caliper. comprising, an elongated
“handle having a bore therethrough, a measuring

cross-head formed of a .pair of telescopically

‘mhounted tubular members arranged with an

inner member extendible from an open end of an

_outer member, said outer member being secured
to. said ‘handle adjacent said open end, spring
means carried by said members for urging the

outward extension of said inner member, said

inner member being provided with a closed ended

longitudinally extending groove in. the' outer

‘periphery thereof, a one piece locking pin.carried *
in said handle-bore and extending substantially
“the fuil length of said handle and having one end

engaged in said groove, means for pressing said .

.pin into said groove, and laterally extending in-

terengaging means on said pin and handle opera-

ive to retain said pin in said:groove, said hore
having an axis inclined to the axis of said handle
so as to normally retain said last named means
in position for engagement.

6. An inside caliper comprising, an elongated
handle having a bore therethrough, a measuring
crogs-head formed of a pair of telescopically
mounted tubular members arranged with an
inner member extendible from an open end of
an outer member, said outer member being se-
cured to said handle adjacent said open end,
spring means carried by said members for urging
the cutward extension of said inner member, said
inner member being provided with a closed ended
longitudinally extending groove in the outer
periphery thereof, a one piece locking pin carried

" in said handle bore and extending substantially

the full length of said handle and having one end
engaged in said groove, laterally extending inter-
engaging means on said pin and handle opera-
tive to retain said pin in said groove, said bore
having an axis inclined to the axis of said handle,
and means at the outer end of said handle for
centralizing said pin and for holding said last
named means in position for engagement, said
last named means being removable from said
handle and said bore being larger than said pin
whereby on removal of said last named means
said pin may be displaced laterally to disengage
said interengaging means.

7. An inside caliper comprising, an elongated
handle having a bore therethrough, a measuring
cross-head formed of a pair of telescopically
mounted tubular rembers arranged with an
inner member extendible from an open end of
an outer member, said outer member being se-
cured to said handle adjacent said open end,
spring means carried by said members for urging
the outward extension of said inner member, said
inner member being provided with a closed ended
longitudinally extending groove in the outer
periphery therecf, a one piece locking pin car-
ried in said handle bore and extending substan-
tially the full length of said handle and having
one end engaged in said groove, means for press-
ing said pin into said groove, laterally extending
interengaging means on said pin and handle op-
erative t0 retain said pin in said groove, said
pore having an axis inclined to the axis of said
handle, means at the outer end of said handle
for centralizing said pin and for holding said
last named means in position for engagement,
said pin being formed intermediate its length
with an annular groove, said hore being of a
larger diameter than said pin and having an
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© "annularinwardly extending: shoulder. of slightly

Jarger diameter than'said pin; said bore having

an axis inclined to“the axis of. said handle so

-as to normally position said pin groove in engage-

¥, atient with said shoulder to prevent retraction of

. ___saidipin from said member groove, and means for

. <bressing said pin into said member groove to hold
.~ said members: in adjusted position: - .

C 8. An inside - caliper comprising, an elongsted

10) handle, a measuring: cross-head formed of tele-

scopic - sections including an inner section ex-

‘tendible from ‘an open end of an outer section,

-said outer section being secured to one end of

4y Sa1d handle adjacent its open end; spring means

8. carried by said sections for urging the outward

‘extension of said inner section, said inner section

being provided with a longitudinally extending

- ‘closed ended slot in its periphery, said handle

.an. PEINE Drovided with a longitudinal bore register-

‘20 ing ‘with an opening through said outer section

" ‘adjacent the open end thereof, said opening in

.justed position.:- -

‘sald-outér member being of smallerdiafmeéter -than

sald bore and arranged eccentrically. thereto, a
locking pin carried in said bore and: extending

‘through ' said. opehing -into - ehgagement: in .said

slot, said pin: being’ provided with -an annular B
groove, said ‘handle being formed with :an an--
nular:shoulder in said ‘bore-opposite said groove
and of "an’internal :diameter- at' said shoulder
slightly’ larger than said pin, and a tubular cap
threaded ‘into the outer: end 'of said handle bore 10
and engaging over the:outer eénd of said: pin to
hold said pin end substantially-eccentrically ar-

-ranged within said bore:and: to thereby maintain

the axis' of said.pin-inclined to the axis. of said
bore and said shoulder engaged in said groove ‘to 15
prevent withdrawal of said: pin from said. section
slof, said cap. being adapted to.press against the
outer-end of said pin to lock said sections in-ad-
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