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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 

25 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. 

20 Another object of the invention is to provide 
a 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 

30 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. 

35 Referring to said drawing: 
Figure 1 is a side elevation of an inside caliper 

constructed in accordance with the present in 
Wention, 

Figure 2 is a longitudinal sectional view of the 
49 caliper. - 

Figure 3 is a plan View of the caliper as the 
same appears when fully compacted and placed 
in a cylindrical opening. - 

Figure 4 is a CrOSS Sectional view of the han 
45 dle taken substantially on the plane of line 4-4 

of Figure 2. 
Figure 5 is a cross Sectional view of the handle 

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

50 Figure 6 is a plan View of a collar forming part 
of the tool. - 

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. . . . 
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(C. 33-143) 
Figure 9 is a plan view of the inside section 

of the measuring cross head of the caliper. 
The inside caliper of the present invention, and 

as illustrated in the accompanying dra Wing, as 
above indicated, is of the so-called telescope 
gauge type having a handle f and a measuring 
cross-head including inner and outer telescopic 
sections f2 and 3 of tubular form and arranged 
With the inner section f2 extendible from an 
open end 4 of the Outer Section. The Outer ends 10 
6 and 7 of the members f2 and 3 are closed 
and adapted for engagement with parts to be 
calipered. Within the inner and outer sections 
2 and 3 is a coil spring 8, one end of which 

is mounted on a guide pin 9 having a head 2 
at one end resting against the closed end of 
the tube 3 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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20 
tubes to press them towards a relative extended 
position of the inner tube. In common with 
other calipers of this general type, the present 
caliper is assembled by connecting the handle 
lf to the outer cross head member 3 and pro 25 
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 30 
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 40 
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 handle 
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 3, and arranged thereon with one 
end 26 of the cylindrical portion substantially 
flush with the open end 4 of the tubular mem. 
ber 3. The collar is additionally provided with 
a laterally extending tubular portion 27, which 
is... likewise preferably formed in a die together 
with the portion 24 and from the same stock, 
and is preferably pressed into a bore 28 in the 
handle i? opening to one end 29 of the handle. 
The handle end 29 is preferably curved to conform 
to the cylindrical shape of the collar so that the 
lower end 29 of the handle will snugly 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 identifying data, 
whereas the applying of such data to a cylindrical 

i surface requires a rolling process. Also, the 
forming of the collar. out of a flat strip which 
may be 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 flat stock enables the use of relatively thin 
material 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 50 
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and openings and the like. In this connection 
applicant further provides for a beveling of the 
end 26 of the collar, so as to remove the laterally 
extending material of the collar at the end of 
the tubular member, whereby the cross-head may 
be inserted in an opening having a diameter sub 
stantially equal to the length of the outer tubular 
member, see Figure 3. This is of considerable 
importance in enabling a measuring of openings 
of minimum size where the inner section is 
Substantially completely retracted into the outer 
section. w 

The means for holding the sections in adjusted 
position against the expansion action of the 
Spring 8 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 single one piece locking pin 22 which 
is carried in the handle bore 28 and extends for 
substantially the full length of the handle and 
extends through an opening 31 provided in the 
Outer telescopic section adjacent the end 26 
thereof for engagement in a closed ended longi 
tudinal slot 32 in the periphery of the inner 
member. In order to obtain a maximum relative 

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 26 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 other reasons, as will be 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 26 
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 permit a maximum extension of the inner 
section. 
The sections are secured in adjusted position 

by pressing the locking pin longitudinally through 
the handle to bear against the inner telescopic 
member and as here. shown, the means, for so 
urging the pinhere consists of a cap 36 threaded 
into the outer end of the bore 28 and provided 
with a tubular portion. 37 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. Preferably, the outer portion of 
the cap and the outer portion of the handle are 
knurled in order to facilitate relative turning of 
the cap and handle for locking and releasing the 
telescopic sections. . . . 
The means for holding the telescopic sections 

against separation upon unscrewing the cap. 36 
to release the pressure on the pin 22, here 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 39 in the bore 28 in the 
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 opening in the shoulder and the 
groove in the pin is normally held in position to 
engage the shoulder by the holding of the pin in 
a longitudinally inclined 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 handle and 
the action of the cap 36 to substantially cen 
tralize the outer end of the pin in the bore, so 
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 smaller 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 shifted laterally in the bore to align the pin 
with the opening in the shoulder 39 to thereby en 
able withdrawal of the pin from the bore: Upon 
such withdrawal of the pin, the inner telescopic 
section may be removed from the outer section 
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Sembled for cleaning, inspection, repair or re 
placement. . . . a - 

I claim: - - 

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 men 
bers being extendible from an open end of said 
outer member, said outer, member being secured 
to said handle adjacent the open end thereof, 
and means carried by said handle for holding said 
members in adjusted position comprising, a lock 
ing pin carried in said handlebore 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 member. 

2. 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 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 member, 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 

60 

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 said groove, said bore 

3 
in Said handle being Sufficiently larger than said 
pin 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 
mounted tubular members arranged with an 
inner member extendible from an open end of an 
Outer meinber, said outer member being secured 
to Said handle adjacent said open end, spring 

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 

O 

, means carried by said members for urging the 

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 bore 
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 
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, 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 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 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 to retain Said pin in said groove, said 
bore 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 bore being of a 
larger diameter than said pin and having an 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 



4 2,223,182 
Tiannular inwardly extending shoulder of slightly 

larger 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 

5 ment with said shoulder to prevent retraction of 
said pin from said member groove, and means for 
pressing said pin into said member groove to hold 

-- said members in adjusted position. 
8. An inside caliper comprising, an elongate 

Ohandle, 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 
said handle adjacent its open end, spring means 
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 
being provided with a longitudinal bore register 

:20ing with an opening through said outer section 
adjacent the open end thereof, said opening in 

justed position. . . . . 

said outer member being of smaller diameter:than 
said bore and arranged eccentrically...thereto, a 
locking pin carried in said bore and extending 
through said, opening into engagement...in said 
slot, Said pin being provided. With an annular is 
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 )0 
and engaging over the outer end of said, pinto 
hiold 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 
slot, said cap being adapted to press against the 
Outer end of said pin to lock said Sections in ad 
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