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10 .fLFZ whom it may concern:

Beit known that I, THOMAS IIUMPAGL‘ aQ sub--

| ]ect of the King of (11 eat Britain and Ireland

10

residing at the city of Bristol, England, have-
mvented certain new and useful Imt}rove--

ments in Adjustable Limit or other Grages:

~and I do herebv declare the following to be a

tull; clear, and exact description of the ] Inven-

tlon such as will enable others skilled in the |

art to which it appertams to ma,ke and use the

- Same.

‘This invention rela,tes to ad] ustable l.m:ut'

and other gages and the like. -
Referrmo* to the accompanying draw mcrs.,

Figure 1 is a side elevation, partly sectlonal |
of an a,d,]ustable hmlts-crao'e as made in ac-;
- cordance with this invention.
end view as seen from the anvil end Fig. 8

18 an end view at the outer end of the ad]ust—

20

ment-spindle.

acljustable shdmo* stop used in the instru-
~ment as hereinafter. set forth. Fig. 5isa ver-

Fig. 4 is a plan view of the

tical section through the admstment—spmdle

Fig. 6 is a view in- side elevation, partially
broken away; Figs. 7 and 8, end elevatlons.

at opposite ends of the suppmt and Figo. 9 a

~ bottom plan fraﬂ'mentaw view of a mod1ﬁed

construction.

40

Fig.10 1s a view'in side eleva-

- tion, partially broken. away, of another modi- |
fied construcmon Fig. 11, an end elevation of |
the anvil end of the Support Fig. 12, a face

 view Jooking in the dlrectlen of the Arrow;:

35
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and Ifig. 13, an end elevation of the opposn;e
end of support respectively of the modlﬁca-
tion illustrated in Fig. 10; Fig. .14, a view in
side elevation of a mlcrometer -oage with the

~construction of limits-lever shown in Figs. 1
~and 2 applied thereto; Fig. 15, an end ele-
.. vation of same; and Fw's 16 17 18, and 19
are views. respectively Similar to Flﬂ‘S 1, 2,
3, and 5, ShOWlHG' the application of my im-
| ploved lockmo arrangement for the adjust-

ment-spindle as a,pphed to a gage Wlth a ﬁxed

“anvil. - _
In the constructlon of the mstrument illus-
~ trated in Figs. 1 to 5 both the adjustment-
spindle @ for ad usting tostandard-bar len oths

and the anvil & for settmcr to the limits of in-
accuracy are screw-threaded

e
....................

Fig. 2 is an

- On' the outer
_50 end 01 the anwl b 1s elamped a, level Cy whlch ;

mav convement]y be- termed the *‘limits-le-.-
ver.” Thelimits-lever ¢, which is prefer ably
Uladu&ted as shown, extends to a quadrant

- (Z formed on-or attached to the frame ¢ of
fthe instrument.

An adjustable sliding stop 55
7, having lugs #' on each side of a centml -

‘tongue f determmes the range of the limits-
.Iever ¢ laterally on either side of a zero line

or mark o, Fig. 2, borne midway on the quad-
rant d. The extent of lateral range of the
limits-lever ¢ varies with the position of the
slide f, the tongue #* of which rides in a

60 |

| groove g, Fig. 2 1in the instrument-frame e.

The range. of la,teral movement of the limits-
lever ¢ decreases as theslide #is moved farther
away from the anvil 5. Inusing the gage the
center line ¢’ of the 11m1ts-lever ¢ 18 broucrht

to coincide with the zero-line o of the quad- -

rant d. - Adjustment is then made to a stand-
ard bar, which is of length nearest the dimen-
sion to be worked to. “This adjustment is ef-
fected, as ordinarily, by turning the adjust-

.*_ment—spmdle @, and the further admsbment‘
from the standard- length bar to required di--

mension to be worked to is- also made, as or- 75
dmarﬂy, by turning the spindle ¢ to the requl-
site extent, gmdance 1n thls respect being af-
forded by the Zero- -line 0” on the spindle ¢ and.
the o*raduatlons ¢ on the outer face of the spin-
'dle-socket @ . I‘he oage is under this inven- 8o
tion fitted with means for locking the spindle @

| after adjustment aforesaid has been made.

Also a sealing or supplementary locking de-
vice 1S pr0V1ded and is so-arranged as to ne-
cessitate fracture.or untastemncr of the said 85

~device before the spindle ¢ can Te unlocked.
The sealing or supplementary locking device
- Serves as a
after adjustment.

“telltale” in event of tampering
These loc,kmcr arrange-
ments are hereinafter described. The ELdJllSt— 9o
ments above set forth having been. made, the
llmlts—lever ¢is hext moved untll 1ts center line

o' coincidesat one side of the zero-line o of the
quadrant d with the graduation on the quad-

rant which corresponds to the predetermmed 95

limit of end motion allowed in one direction
to the anvil 6. - The anvil 4 is thus turned to
the extent which gives the requisite degree
of end movement in one direction. The D’I’d,dll-

. &tIOIlS of the quadmnt 7 relate on one SIde of 100

[
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‘agrees in value with the G’I'aduatlons on t

2

the zero-line o of the quadrant to the limit of

maximum. On the other side of the said zero- |

line o the graduations relate to the limit of
minimum. Accordingly, the lever ¢ being
set for limit in one direction, the corr espond-
ing limit in the opposite chrecmon 18 also
t 1erebv fixed. The limits having been fixed,

the slide 7 at the anvil end of the 1nstrument
is next adjusted in the frame ¢ to meet the
lever ¢, moved to the limit graduation of the
quadrant ¢, as aforesaid. If the lever ¢ be
oraduated, as i1s the case in the example shown
1n the drawings, the graduation thereon cor-
responding to the limit graduations of the
quadrant < will comclde with an a,ssw'ned
part of the slide f, as seen at Fig. 2, in which
the graduation ".75” of the lever ¢, which
1€
quadrant ¢ at which the center line ¢’ of the
lever stands, coincides with the inner corner
of one of the lugs /' of the sliding stop 7
The numerals on the graduation of the lever

|

¢ express decimal-fractions of a thousandth
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part of an inch,and the reading signifies the

extent of end movement of the anvil 5. The’

unit 1s not necessarily a thousandth part ot an
1nch.
strument shown in the drawings. Obviously
other units may be adopted. The slide 7 is
next securec in place by a device hereinafter
set forth—mamely, a lead-wire—so that the
limits-lever ccannot moveateitherside beyond
the set limits, the slide f constituting a stop
preventing further movement of the lever.
The form of lock for locking the adjustment-
spindle ¢ after adjustment thereof consists of
a bolt /i, serrated or dentated atoneend. The

- boltA1s contamed withinasocket sz, provided in

the frame ¢ and at right anglesto the spindle «.
A pin 7, fixed to the bolt A, extends outward to
the exterior of the socket 2 through a slot 2.
Thesocket 7 1s screw-threaded toward 1ts outer
end to take a screw-threaded plug 2 The
acl Justment-smnd]e aisgrooved longitudinally
on 1ts screw-threaded peupher&n surface, the
orooves beimng at suitable distances apart.
(See more particularly Fig. 5.) During ad-
justment ot the spindle « the bolt 4 is drawn
back. After adjustment of the spindle « the

bolt /4 1s, through the medium of the pin 7,

pushed into engagement with the spindle «,

which i1s thereby locked. The plug % is then
screwed up behind the bolt 4, holding 1t up
n the locking position. The supplementary
lock above referred to 1s applied behind the
plug % to prevent 1ts unauthorized removal.
T he supplementary- lock may vary, as any
uitable lochmcr means may be employed.

T he form, shown in the drawings for the pur-
pose of illustration only, is that of a lead-wire

[, which after having been passed through the

fr ame ¢ and socket 7z and behind the pluﬁ'%

65

‘with a device, as a seal m.
having been adjusted, set, and locked is ready

has i1ts ends pressed together and impressed
The instrument

“through a hole provided in

1t 1s the unit adopted in the example in-

781,524

for use without further regard or reference
on the part of the user to either index. 'The
device for locking the limits-slide # obviously
may also be any suitable locking means: but
for 1illustration 1 have shown the locking
means as comprising simply a lead-wire 77,
(shown 1In section for clearness,) passed

the tongue 7~
holes 7 being made also in the frame ¢ to balo
the wire. The lead-wire is passed through
the frame ¢ and through the tongue of the
slide 7 when they coincide, which they do
when the slide 7 1s 1n a desired position, with
1ts 1ndicating-corner coincidinge with the re-
quired 0‘1‘1(]11&!3101’1 of the limits-lever e.

At FIU'S 6,7, 8, and 9 1s shown a modifica-
tion. In these ﬁgmes corresponding parts to

those in Figs. 1 to 5, inclusive, are indicated
by corresponding letters of reference. In
this modification the anvil # is not screw-
threaded. The adjustment-spindle « 1s, as in
the arrangement described with reference to
Figs. 1 to 5, inclusive, screw -threaded and
orooved. The locking arrangement for lock-
ing the adjustment-spindle « is precisely simi-
far. A spring @, carried in the frame ¢,
tends constantly to foree the anvil foutward—
that i1s to say, away from the adjustment-
spindle a—which latter is arranged and fitted
as 1n the arrangement above described with
reference to Kigs. 1 to 5, inclusive. A con-
1ical cavity 6’ 1s provided in the anvil /5, and
this cavity &' receives the conical end of a
spindle ¢, which 1s set at a right angle to the
anvil 4 and which toward the other end is
serew - threaded and has attached to 1t the
limits-lever ¢, corresponding to the limits-le-

‘ver In the arrangement first above described.
_The limits - lever i1s controlled by a similar

qhdmﬂ' stop /, adapted to be locked to the
frame ¢ in a similar manner. IKnd movement
inwardly of the anvil § toward the adjust-
ment-spindle ¢ 1s obtained by movine the
limits-lever ¢ so as to cause the conical end of
the spindle ¢ to enter farther into the cavity
/" 1n the anvil , and so to force the anvil /
forward to the extent required. A oradu-
ated quadrant ¢ 1s provided on the frame ¢
as seen more particularly at Fie. 9, which
represents an under side plan view, as secen
from below. The graduations of the quad-
rant correspond to a certain degree of end
movement of the anvil 0.

At Figs. 10, 11, 12, and 13 1s illustrated a
further modif cation. In thismodification the
anvil § 1s angularly shaped and is disposed at
an inclination 1n its socket in the frame. It
1s acted upon by a spring », let to it and
into the frame, the said spring » constantly
tending to retire the anvil 4. The limits-lever

¢ has a fulerum onthe pin ¢, fitted in the frame
¢. 'The inner face of the limits-lever ¢ bears
agalnst the rear of the anvil /.
ment of the anvil /) imnwardl
tilting the lever ¢ on 1ts fu

KEnd move-
y 1s obtained by
lerum ¢, so as to

75
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- force the amvﬂ forward a9 a,mst the resmtance

10

‘The

ot the spring p». The hm1ts—-1ever ¢ has a toe
¢, which takes into a socket ¢ in the frame ¢.

or center line o’ on the quadrant d and lever ¢,

respectively, being the reverse of that here-
tofore described. 1:na'smueh as the toe ¢’ bears
- the graduations and codperates with the end

- surface of the support adjacent the socket ¢*,

- which in this construction subserves the index
This answers to the quad-
-rant employed in the arrangements previously

20

35

10

45

- rangement eombmmw an adjuetment-epmdle_.'
1 and locking dev1ees, as shown at the adjust-

50

55

- 60
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or center line ¢'.

described. The sliding stop # is modified to
provide for the mwerd-and—outward or for-

‘ward-and-backward movement of the lever c,
as distinguished from the lateral or sidewise
movement of the corresponding lever in the

two arrangements first above deecrlbed

As applied to micrometer-gages, this in-

vention combines therewith a limits-lever and

stop for sefting and for fixing the limits of
inaccuracy, thus adapting a micrometer-gage |

Aeeerd-

toserveas an adjustable limit-gage.

ing to one arrangement, (111uetrated at Figs.
14 and 15 of the drawi ings, ) the hmlts-lever ¢l
is adapted to be clamped on the thimble 7, by |
which adjustment to standard lengths is, as

The_

limits-lever ¢ has a range of adjustment side-

ordinarily, made throuﬂ‘h the. spmdle S.

wise between the lugs f of the sliding stop 7,

by which, as in the arrangements ebove de-

seribed, the limits of i 1naccuracy are fixed after

the stop / has been adjusted and locked.
‘While adjustment is being made to standard
leng ths the clampmﬂ'—screw t of the limits- |
lever ¢is loosened, giving freedom for rotation |

of the thimble . After adjustment to stand-
ard lengths has been ma,de the limits-lever ¢

is set Wlth its zero-line ¢’ coinciding with the |
- zero-line o on the frame o.

screw £ is next tightened up. - The stop £ is
next ad]usted t0 the determined limits of inac-

curacy and is then locked. The instrument
18 then reedy for use as an adjustable 11m1ts- |

ogage, |
FIO'S 16 to 19 meluswe, lllustrate an ar-

ment—spmdle ends in Figs. 1, 8, 6. and 8, W1th
a fixed anvil w. Like letters of retel ence in
Figs. 16 to 19, meluewe, indicate like parts in
Fws 1, 3, 6, and 8. The instrument as thus

ar r'fmcred is a gage which can be locked in va-

riable pO‘Slt]ODS, eaeh ot such pos1t10ns gIving:
a fixed cage. - ~

What 1 claim IS—: '
1. Indevicesof the character described, the

combination with a substantially solid sup-

port, of a pair of opposed members suitably
carried by said support, one of said members

being bodily movable relatively to the other |
‘mem ber enﬁ*ulerly-movable indicating means

operetwelv aesocmted smd in dlreet eontact

toe ¢* of the llmlte-lever ¢ be&rs the gradu-
ations for the limits of Inaceuracy, the . dis-
position of the oraduations ¢ and the index |

The clampmﬂ‘-._

1n 1ts support and
| away from the other member by its rotation. B
an indicating-lever carried by said rotary N

member, and means for limiting the swing of

sald lever comprising astop a,dJustable aloncr
said. lever. |

an indicating - lever carried |
‘member, and means for limiting the swing of
said lever eomprlemw a radmlly ad;;usta,ble

w1th said bedlly-moveble member, said angi-

2. Indevices of the character described the

- eombmamon with a support, of a pair of op-

larly-movable means being at all times free to =~
swing, and a stop adJustable along said indi- . -
cating means for limiting the deeree of swing

of said angularly- movable means. 70

posed members suitably carried by said sup-

port, one of said members being bodily mov-

able relatively to the other member angu-

75

larly -movable means operatively essocmted_ -

with said bodllv-movable member for limiting

the latter’s movement, a radmllv-ad;]ustable |

stop mounted on said support for limiting the
movement of said en@ularlv-movable means,
and means for locking said stop in its adJusted

posﬂzmn

3. Indevices of the eheraeter deeerlbed the

_combination with a support, of a pair ot op-
| posed members suitably carried by said sup-

port, one of said members being bodily mov-

able relatively to the other membel an indi-
cating-lever operatively associated Wlth smd

bodily—moveble member for limiting its move-
ment, and a stop adjustable lenmtudmally of

_‘jsa,ld lever for limiting its swing.

80"

90

4. Indevices of the charaeter descubed the

combination with a support, of a pair of op-

cating-lever operatively associated with said

ment, a stop adjustable loncrltudmally of said
lever for limiting its swing, and means for
lockmfr said stop in its adjusted position.

5. In devices of the character described, the

posed members suitably carried by said sup-
port, one of said members being bodily mov-
able relatively to the other member an indi- .

“bodlly—movable member for limiting its move-

i o0

combination with a suitable support, of a pair . -

of opposed members carried by said support,
one of said members being bodily movable

105

relatively to the other member an indicating-

lever suspended from said bodﬂV momble

member, and means for limiting the swing of |

said suspended lever, comprising an adjust-
able stop extending on eaeh s1de in the path
of movement of said lever. -

8. Indevices of the character descrlbed the-
combmatlon with a suitable support, of a pair

of opposed members carried by said support,

one of said membels being rotatably mounted
bodlly movabletoward and

L' 1O

11§

120

7. In deviees of the ehamcter deserlbed the

combination with a

in its support and bodily movable toward and
away from the other member " by 1ts rotation,

uuuuu
-

suitable support, of a pair
of opposed members carried by said support
~one of said members being rotatably mounted

125

oy said retary |

130
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stop, and means for locking said stop in its ad-
justed position.

3. In devices of the character described,the
combination with a support, of an adjustment-
spindle carried - by said support, a rotary an-
vil carried by said support and movable in its
support toward and away from said adjust-

- ment-spindle by its rotary action, an indicat-

10

20

ing-lever suspended from said anvil member,
and means for limiting the swing of said le-
ver, comprising an adjustable stop extending
on each side of said indicating-lever.

9. ‘Indevices of the character described, the
combination with a suitable support, of an an-
vil member carried by said support, an adjust-
ment-spindle rotatably mounted in said sup-
port and provided with a plurality of longi-
tudinal serrations, and means for locking said
adjustment-spindle, comprising a locking-pin
provided at its upper end with a plurality of
serrations adapted to engage the serrations on
the adjustment-spindle, and means for holding

=

781,524

sald locking-pin in engagement with said ad-
justment-spindle.

10. Indevicesof the character described, the
combination with a suitable support. of an an-
vil member carried by said support, an adjust-
ment-spindle screw-threaded on its outer sur-
face mounted in said support and provided
with a plarality of serrations extending lon-
gitudinally of its screw-threaded surface, and
means for locking said adjustment-spindle
comprising a locking-pin provided at its up-
per end with a plurality of serrations adapte
to engage the serrations on the adjustment-
spindle, and means for holding said lockine-
pin In engagement with said adjustment-
spindle. ‘

In testimony wherecof I aflix my sionature in
presence of two witnesses. |

THOMAS HUMPAGE.

Witnesses:
BERNARD DR SOYRES,
WirLiaym Huexry Tavron.
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