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- To all whom it TRQT CONCETTY:

- Be it known that I, HeNry J NIOHOLS

citizen of the United States and a resident of
Westfield, in the county of Hampden and |
State of Maqqachusetts, have invented.a cer-
taln new and Improved Testing-Machine, of
_whlch the following is a spe(':lﬁcatlon _
My 1nvention re]ates to a machine more
| eqpecmllv adapted for testmw tubes; and the

object of my invention is to promde a device
by means of which a tube, as a' gun - barrel,
may be tested for the purpose of truing up

by the aid to a great extent of mechanical

‘means: and a furthel object 0[" the Invention
515 to promde a device by means of which a
tube, as a gun-barrel, may be expedltlouslv!

“-and accuratelv tested.

| machine embodying my invention.
- a detail view in.section through a portion of |
sald machine and showing a gun-barrel in |

place. Fig. 8 is a detail view, on .enlarged

stock.

A form of device by the use of which the
above ob]ects may be attained is illustrated
“in the accompanying dx awings, in which— .

Figure 1 is a view in front elevation of a
Kig. 2 1s

scale, In Vertwal section, through the head-

Fig. 4 is.a top or plan view of the
hea,d—stock.

cal se(atio,n, through the machine on the line
indicated in Fig. 1.

through the 1_ndlca,tor-support_ Fig. 7 1s a
detml view, on enlarged scale, in cross-section,

- through the indicating device, showing the

1o

pointer or indicator in abnormal posﬂzlon

Fig. 8 is a like view showing the pomter or
'mdlcator in its normal p031t10n

detail view in cross-section throun'h the indi-
cator-support and indicator, showmwa modl-

fied form of the invention. .
In the accompanying drawings the numeml

1 denotes the base of the machlne that may

be supported in any usual and ordmarv way,

~ as upon legs, and upon this base are mounted

15

- vice. |
-a tall-stock 3, a straightener 4, and interme-

the operative and movable parts of the de-
These parts consist of a head-stock

diate supports 5.. The head-stock is mounted

upon the base and is adjustable therealong,
“as by means of a bolt 6, extendmcr throua'h-.

parts In place.

- Fig. 5 1s a detail view, in verti-

Fig. 6 1s a detail view,
on enlarged scale., in lonmtudma,l section, |

‘movement of the base |

devices of this class. The upper part of the

_head-qtocl{ has a shouldered recess 8, in which
is located a center bushing 9 for a center 10.

| The bushing is enlarged at that end toward
the center of the machine, and the opposite

Ethe head StOC]\ and through the base, the
1 lower end of the bolt bemﬁ' sultably headed |
and a nut 7 is emploved For clamping the.
The lower portion of the
‘head-stock may be suitably formed to pre-
vent lateral movement on its base or support

and in any well-known manner common to

55

6c

end extends through an opening 11 from the:

recess 8. A spring 12 is located in the recess

8 and_rests_ with one end against the wall of
‘the recess and the otherend against the shoul-
‘der formed between the r educed and enlarged,
‘portions of the bushing.
accurately fitted Wlthm the bushing 9, this
| center being tapered at that pmtwn located

‘within the bushmg, s shown in Fig. 3 of the
drawings.

The center 10 is

A lever 13 1s pivoted at one end to the head-

stock, at the upper edge thereof, this lever

pI‘O]GCtIHG‘ laterally across the head—stock and

75

having 4 pin 14 projecting through a slot in

the stock and engaging the bushmcr 9. By
swinging this level on 1ts pwot the bushmo'
may be forced backward against the tension of

the spring 8.

In the tall-stor:k 3 a recess 15 is formed in

reception of a center 17. The construction of
this center and bushing is much the same as

that above described with relation to the cen-

ter and bushing of the head-stock, except that
Fig. 9 isa |1

in the present instance the bushing may be

fixed within the tail—stocl{ or movable in the
‘same manner as in the head-stock.

KEach of

the centers is tapered, as at- 18, for the re-

ception of ‘a barrel 19 whlch 1S 130 be-oper-

ated upon.

80

‘which is located a-center bushing 16 for the

90

The str mo?htener 4. mcludes a stmwhtener- o

base 21, which | 1s supported on the base 1 and
conetructed to have a movement therealong,

2, | the base being provided with any gulta,ble_

means, as a boss 292, for preventmw lateral

ably freely slidable along the base of the ma-

~chine and may hzwe devwes, as shown, for

95

This base isprefer~
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and is rotatable therein.

=

clamping it in any desired position when re-

quired. A support 23 projects upward from
the base, and in-this support is mounted a
shaft, 24:, to which are secured a bending-lever
25 and a gear 26. In an opening 27, extend-
ing through the support, is mounted a plun-
ger 28, having a rack 29 in mesh with the
gear 26. The front end of the plunger is
adapted to engage a gun-barrel 19, and the
lever is employed to exert a pressure upon
the barrel to remove any bend which may ex-
ist therein.

The intermediate supports 5 may be located
between the head and tail stocks and the
straightener. These supports may consist of
a base similarly formed as that hereinbefore
described with relation to the head and tail
stocks -and the straightener, being provided
with similar means for preventing lateral
movement and for clamping them in position.
Each of these supports may have a recess 30,
within -which the gun-barrel may be located.

An indicator- bar carrier 31 1s adapted to be
located in the openings through the bushings

9 and 16 and also through the centers 10 anc]

17 and the gun - bar rel supported thereon.
This carrier-is provided at one end with an
indicator groove or recess 32, in which is se-
cured indicator-bar bushings 33. Anindica-
tor-bar 34 1s located within these bushings
One end of the in-
dicator-bar is bent or extended to form a
pointer or-indicator -35, located near the-end
of the indicator-tube, and the opposite end of

the indicator-bar is bent or extended to form

a finger 36, which 1s adapted to rest against a
feeler that is adapted to make contact with
the inner surface of a gun-barrel supported
inthe machine. The feeler 36" extends through
the wall of the carrier into the groove, its in-
ner end lymcr loosely against the ﬁncrel 36.
A spring 37 is located within the groove 1in
the carrier, with one end pressing against the
finger 36, as shown in Figs. 7 and 8 of the

drawings, in a manner to hold the feeler 36" |

with its outer end pressing against the inner

- wall of the gun-barrel 19.

55

60

A dial 38 issupported on the end of the car-

rier- 31, the hub 39 of the dial having a- set-
screw 40 projecting through the hub and
agalnst the carrier for the purpose of hold-
ing the dial in any position of adjustment.
This dial is provided with suitable gradua-
tions, in connection with which the pointer
or indicator 35 isoperated. Inthe preferred
form  of the invention, as shown herein, the
zero-mark of the scale 1s located in the center
of the dial, and the graduations are numbered
from zero upward both to right and left of
the zero-mark. The opposite end of the indi-
cator-bar carrier is provided with a guide-

groove 41, 1n which is located a guide-pin

42, projecting through the head-stock 2 and

bushing located therein, the end of the pin
65 resting in the groove and preventing rotary |

791,282

movement of the carrier, but allowing free
lengthwise movement thereof.

A standard 44 1s located at any desired dis-
tance from the base of the machine, and an

indicator-bar sleeve 45 has one end support-

ed in a recess in the standard and its opposite
end in the tail-stock 3. The hub 39 of the
dial has a sliding fit within this sleeve, which
is slotted at its upper side to permit passage
of the dial 38 and the pointer or indicator 35.

A pulley 46 1s rotarily mounted on the stand-

ard 44, and a pulley 47 is also rotarily mount-
ed onthetail-stock 3. The pulley 46 is mount-
ed in a bracket 48, extending from the stand-

ard 44, and this bracket may be provided with

adjusting-screw 49, fitting the screw-thread-
ed surface of the bracket. Theindicator-bar
sleeve 1s also provided with a slot 50, in which

a belt 51 projects, this belt passing around
‘the pulleys 46 and 47 and being secured, as
at o

2, to the hub of the dial 38. The pulley
47 may be provided with a handle for the pur-
pose of turning the pulley, and thus moving
the indicator-bar carrier lengthwise of the
machine. As shown herein, the indicator-

‘bar-1s located at one side of the center of the

indicator-bar-carrier; but while T do not in-
tend to limit my invention to this location of

‘the indicator-bar it will be found of especial
‘advantage.

With the indicator-bar and car-
rier thus relatively located the force required
to rotate the indicator-bar may be utilized to

‘the greatest advantage, this force being ap-

plied to the bar through a member located at
an angle (preferably at about forty-five de-
orees) to a vertical and a horizontal line. The
dial 38 and the pointer 35 are so arranged

that with the indicator-bar and the part im-

mediately connected therewith,to which power
is applied, located in this position the pointer
shall register with the zero-mark on the dial.
It will thus be seen that the gun-barrel and
the indicator-bar carrier both Leing centered

on the centers-10 and 17 if the gun-barrel is

true atthe pointof contact of the feeler 36%, the
feeler will touch the inner surface of the gun-
barrel at such point that the pointer or indica-
tor will register with the zero-mark on the dial.
If, however, the gun-barrel shall be hent at
the point of contact of the feeler with the bar-
rel and the bend shall be in a downward di-
rection, the pointer will be thrown to the
right from the zero-mark as one faces the
dial, (see Fig. 7;) but if the barrel be bent in

the opposite direction then the pointer or in-

dicator will be thrown in the opposite direc-
tion from the zero-mark. It may thus be as-
certained at just what points along the barrel
the latter is bent, and this point being deter-
mined the barrel is turned and the straight-
ener 4 moved to the point to be straightened,
and by use of the handle 25 the plmwm 2818
forced against the barrel to relieve the latter
of the bend therein.

1f a barrel or tube of a size different from

70
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that just above described be p]a,ced in the ma- |
chine, the feeler 36* will of course be -thrown

outward to a- greater or less degree, and the
polinter would therefore: be moved to theright
or left of the zero-mark.
the pointer or indicator to register with the
zero-mark, the adjustment of the dial .on the
indicator-tube is provided. This will adapt
the machine and the same indicator-bar car-
rier and indicator-bar for use with barrels of
different sizes. The intermediate supports 5
may be provided with. a serew-threaded plun-
ger 53, on the lower end of which is loosely

a,nd roterllv located a rest 54. - A hand-wheel -

55 may be employed to locate the rest in any
position with reference to a gun ba,rrel or
tube placed in the machine. |

In Figs. T and 8 of.the drawings the fee]er

which makes conta,ct with the inner surface
of the gun-barrel, is shown as loosely con-
nected with the lndlcetol-bar—tl]a,t 18, 1t 1s
in the form of a pin which rests with its

inner end against the finger 86. In the modi-

fied form of the. dev1ce (shown in Fig. 9 of

the drawings,) thisfeeler is rigidly connected
'with the 1nd1cator-ber and consists of a pro-

-with the loosely - connected feeler
in Fig. 7 of the drawings.) It will be noted,
-however that in each 1nsta,nce the force ap-
plied to the indicator-bar is communicated
thereto through a rigid part located, prefer-
‘ably, at .an anwle of about forty-ﬁve degrcecs
to a vertical and a horizontal line.

described herein with special reference to a

‘machine forstraightening gun-barrels, in con- -

nection with whieh it finds ready application,

15 will be obvious that it -might be extended
to varied uses, and I do not desire to limit |

myself tothe epphcetlon as herein shown end .

described.

What Ieclaim as rm mventlon and desn'e to
secure by Letters Patent, is—

1. In combination w1thasupport fora,tube :
an indicator-bar wholly supported mdepend-r |
ently of but projecting through the bearing
of and within the- tube, a feeler connected

with the indicator-bar within the tube.and an

indicator connected with the 1nd1cetor-bam out- |

side of the tube.

9. In combination Wlth squorts for eech--

end of a tube, an indicator-bar wholly sup-

ported independent of but projecting within

the tube, a feeler connected with the indi-

cator-bar within the tube, and an indicator

located outside of the tube and connected with
the indicator-bar. -

3. In combination Wlth end eupports for a

tube, an indicator-bar projecting through one

of said supportsinto butsupported mdepend-
ent, of the tube, afeeler connected with the in-

dicator-bar within the tube, and an indicator:

In order to cause

the indicator-bar. - | .
4. In combmetlon w1th a support for atu be,

A 't
= .
- .
r

located-outside of the tube and connected W1th -

an indicator-bar wholly supported independ- -

ent of but projecting within the tube and hav-
mg a feeler operating by contact with the

inner surface of the tube to turn the indi--

cator-bar. and an indicator connected with. the
Indlcator-ber outside of the tube. |
5. In combination with supports for each

end of a tube, an indicator-bar independently
supported to project through a support into

the tube, a feeler connected with the indica-

tor-bar to turn the latter by contact with the

inner surface of the tube, and an indicator lo-
cated and connected Wlth the mdlcetor—bar

| outside of the tube.

6. In a testmﬂ*-machme, supporte for the:
ends of a barrel, an ‘indicator-bar independ-

ently supported and pro;|ect1n0‘throucrh a sup-

port, a feeler to be located in the barrel and
connected with the indicator-bar and operated

by contact with the inner surface of the bar-

70
75

8o

rel, a pointer connected with the :indicator-

ba,r out31de of the barrel, and a dial to oper-

| ate In connection with the polnter.
jection bent at a proper angle and fcrmed to |

‘make contact directly against the inner sur- ?
face of the tube:or gun- barrel thuedomo' away :

(Shown -

7. Inatesting-machine, a support for a gun-
berrel an mdlcator bar carrier to project at

each end of said barrel, means for sustaining
-each end of the- mdlcetor bar carrier, an 1nd1—-
| cator-bar mounted in the carrier, a feeler op-

9o

95

erated by contact with the inner surface of -

the barrel and loosely connected with the in-
| dicator-bar, and an indicator located outside

of the berrel and connected W1th the mdlca,-
tor-bar. -
‘While my invention has been shown and'z

8. Ina testin o'-machme a head a,nd tell stock

carrier to operate in connection with the in-
ner surface of a barrel and loosely connected

| with the indicator-bar, an index-pointer con-
nected with the indicator-bar outside of the
| barrel, and a dial mounted on the mdlcator—‘
bar carrier adjacent to said pointer. -

9. In a testing-machine, a head and a-tail

stock, centers for a oun- _barrel supported. on
said stocks., an indicator-bar carrier mounted

at each end in a stock, and projecting through
sald centers, an mdlcator bar mounted Wlthm
the indicator-bar carrier, a feeler to be located

‘within the barrel and connected with the in-

dicator-bar, and indicating devices located out-
side of the barrel and appurtenant to one of

‘said stocks.

10. In a testing-machine; a base, head and

'IT ele

to support each end of a barrel, an indicator-

bar-carrier mounted in the head and tail stock,
an indicator-bar mounted in the indicator-bar
carrier, a feeler mounted in the indicator-bar -

Iosl-

IIO

T15

120

tail stocksmounted on the base,a centermount- '

| ed In one of said stocks, a center mounted in

and movable- IOHU‘ItHdIH&HV in the other stock,
an indicator- ber carrier ha,vmcr each end ex-
tending through one of said stocks an indi-
cator- bar mounted in the mdlcator—ber car-

| rier and projecting through one of said cen-

125

130
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fers, a feeler connected with the inner end of |

the 1ndicator-bar, a dial located on the indica-
tor-bar carrier, and an indicator-pointer con-
nected with the indicator-bar adjacent to said
dial. -

11. In a testing-machine, supports for the
ends of a tube, an indicator-bar projecting

through a support, a feeler to be located in

the tube to operate by contact with the inner
surtace of the tube and connected with the in-
dicator-bar, a sleeve having a bearing forthe
indicator-bar and with one end attached to the
support, a pointer connected with the indica-
tor-bar outside of the barrel, and a.dial to op-
erate 1n connectlon with the pointer.

12. In a testing-machine, supports for the
ends of a tube, an indicator-bar projecting
through a support, a feeler to be located in
the tube to operate by contact with the inner
surface thereof and connected with the 1ndi-
cator-bar, a sleeve having a bearing for the

indicator-bar and with one end attached to

the support, and an indicator located outside
the tube and connected with the indicator-bar.

13. In a testing-machine, supports for the
ends of a tube, a sleeve having one end at-

tached to a support, an indicator-bar mounted

in the sleeve and projecting through the sup-
port, a feeler to be located in the tube and

connected with the indicator-bar, and an in-

dicator connected with the indicator-bar and
located outside of the tube.

14. In a testing-machine, supports for the
ends of a tube, a sleeve having one end at-
tached to a support, an indicator-bar carrier
projecting through the supports and mounted
in the sleeve, an indicator-bar mounted in the
indicator-bar carrier, a feeler connected with
the indicator-bar to be located within the tube,
and an indicator located outside of the tube
and connected with the indicator-bar.

15. In a testing-machine, supports for the
ends of a tube, a sleeve having one end at-
tached to a support, an indicator - bar carrier
located concentrically with and supported in
the end supports and with one end resting in
sald sleeve concentric therewith, an indicator-

‘bar eccentrically mounted in the indicator-bar
carrier, a feeler connected with the indicator- |

791,28%

bar to be located within the tube, and an in-
dicator connected with the indicator-bar to be
located outside of the tube.

16. In combination with a support, an in-
dicator-bar mounted to rotate 1n the support,
a projection from one end of the indicator-har
located radially thereof to fransmit power
thereto, an index-hand connected with and
located radially of the opposite end of the
indicator-bar, and a dial appurtenant to the
index-hand.

17. In combination with a support, an in-
dicator - bar carrier mounted on the support,
an indicator-bar rotatably mounted in the -
dicator -bar carrier, a projection extending
radially from one end of the indicator-bar, an
index - finger connected with and projecting
radially from the opposite end of the mmdica-
tor-bar, and a dial located appurtenant to the
index-finger.

18. In combination with a support, a rota-
table indicator-bar, a projection extending
radially from one end of the indicator-bar to
transmit power thereto, an index-hand pro-
jecting radially from the opposite end of the
indicator-bar, and a dial located appurtenant
to the indicator-bar.

19. In combination with a support, an in-
dicator - bar carrier mounted on the support
and having a lengthwise goroove, blocks lo-
cated within the groove, an indicator-bar
mounted in said blocks, a projection extend-
ing radially from one end of the indicator-bar,
an index-hand projecting radially from the
opposite end of the indicator - bar, and a dial
located appurtenant to the index-hand.

20. In combination with a support, an in-
dicator- bar carrier mounted on the support,
an 1ndicator-bar eccentrically mounted to ro-
tate in said carrier, an indicator -feecler con-
nected with one end of the indicator-bar, an
index - hand connected with the opposite end
of the indicator-bar, and a dial located appur-
tenant to the index-hand.

HENRY J. NICHOLS®.

Witnhesses:
~  ArTHUR B. JENKINS,
Cora M. ArwooD.
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