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To all whony 6 may concermn:

Be it known that I, Hexry J. N1cHOLS, a
citizen of the United States, and a resident of
Springfield, in the county of Hampden and
State of Massachusetts, have invented a cer-
tain new and Improved Machine for Straight-
ening Gun-Barrels, of which the following is
a specification. | ,

My invention relates to a machine more
especially adapted for straightening tubes;
and the object of my mvention is to provide
a device by means of which a tube, as a gun-
barrel, may be straichtened or trued up by
the aid toa great extent of mechanical means;
and a further object of the mmvention 1s to
provide a device by means of which a tube,
as a gun-barrel, may be expeditiously and
accurately straightened; and a further ob-
ject is to provide a device of this class that
may be readily operated for the purpose of
disclosing an 1mperfection of the character
described and for remedying or removing
such defect; and a further object 1s to pro-
vide a device in which the indicator may also

~ be utilized as a factor in the straightening

operation; and a still further object 1s to pro-
vide a device of this class in which the
straichtening device may be readily located
with respect to the defect in the trueness o1
the gun-barrel. ‘

A form of device in the use of which the
above objects may be attained 1s illustrated
in the accompanying drawings, in which—

Figure 1 is a view 1n front elevation of a
machine embodying my invention. Iig. 2 1s
a detall view in section through a portion of
said machine and showing a gun-barrel m
place. Fig. 3 is a detail view, on enlarged
scale, In vertical section through the head-
stock. Fig. 4 1s a top or plan view of the
head-stock. Tig. 5 i1s a detail view, 1n ver-
tical section, through the machine on the line
1ndicated in Fig. 1. Fig. 6 1s a detall view,
on enlarged scale, in longitudinal section
through the indicator-support. Fig. 7 1s a
detail view, on enlarged scale, 1n cross-sec-
tion through the indicating device, showing
the indicator-finger in abnormal position.
Fig. 8 is a like view showing the mdicator-
inger in its normal position. Iig. 9 1s a de-
tall view in cross-section through the in-
dicator-support and indicator, showing a
modified form of the invention. Iig.101s a

view in front elevation of a machine, 1llus- |

trating another embodiment of my mvention

9 for a center 10.

' shown in Fig. 3 of the drawin@s——-..

with parts broken away. Fig. 11 1s a view
In cross-section of the machine on the line
X Xof Fig. 1. Fig. 121s & view in cross-sec-
tion through the device on the lime Y Y of
Fig. 1. Fig. 13 1s a view, on enlarged scale,
in lengthwise section through one of the
heads, showing the construction of the parts.
Fig. 14 1s a view 1n section, on enlarged scale,
through parts appurtenant to the opposite
head of the machine. Fig. 15 1s a detail
view, on enlarged scale, in section through
the indicator-tube on hine X X of Fig. 14 and

showing the dialin elevation. Iig.161sa de-
tail view, on enlarged scale, through the mdi-
cator-tube on line Y Y of Ifig. 14, the gun-
barrel being shown in dotted outline. FHig.
17 1s a detail view showing a modified form
of indicator-tube. -

In the accompanying drawings the nu-
meral 1 denotes the base of the machine, that
may be supported in any usual and ordinary
way, as upon legs, and upon this base are
mounted the operative and movable parts of
the device. These parts consist of a head-

stock 2, a tail-stock 3, a straightener 4, and

intermediate supports 5. The head-stock 1s
mounted upon the base and 1s adjustable
therealong, as by means of a bolt 6, extend-

ing through the head-stock and through the

base, the lower end of the bolt being suitably
headed and a nut 7 being employed for
clamping the parts in place. The lower por-
tion of the head-stock may be suitably
formed to prevent lateral movement on 1its
base or support and 1n any well-known man-
ner common to devices of this class. Theup-
per part of the head-stock has a shouldered
recess 8,in which 1s located a center-bushing
* The bushing 1s enlarged at
that end toward the center of the machine,
and the opposite end extends through an
opening 11 from the recess 8. A spring 121s
located in the recess 8 and rests with one end
against the wall of the recess and the other
end against the shoulder formed between the
reduced and enlarged portions of the bush--

ing. The center 10 1s accurately fitted with-

in the bushing 9, this center being tapered at
that portion located within the bushing, as

XK=y

Alever131s pivoted at oneend to the head-

- stock, at the upper edge thereof, this lever

projecting laterally across the head-stock
and having a pin 14 projecting through a slot

in the stock and engaging the bushing'9. By
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swinging this lever on its pivot the bushing
may be forced backward against the tension
of the spring 8.

In the tail-stock 3 a recess 15 is formed, in

which 1s located a center-bushing 16 for the
reception of a center 17.

center and bushing of the head-stock, ex-
cept that in the present instance the bushing
may be fixed within the tail-stock or mov-
able 1n the same manner as in the head-
stock. Iach of the centers is tapered, as at
18, for the reception of a barrel 19, which is
to be operated upon. .

The straightener 4 includes a straightener-
base 21, which is supported on the base 1
and constructed to have a movement there-
along, this base being provided with any suit-
able means, as a boss 22, for preventing lat-
eral movement thereof. This straightener-
base 1s preferably freely slidable along the
base of the machine and may have devices, as
shown, for clamping it in any desired position
when required. A support 23 projects up-
ward irom the base, and in this support is
~mounted a shatt 24, to which is secured a
bending-lever 25 and a gear 26. In an open-
ing 27, extending through the support, is
mounted a plunger 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 1s employed to exert a pressure
upon the barrel to remove any bend which
may exist therein.

The intermediate supports 5 may be lo-
cated between the head and tail stocks and
the straightener. These supports may con-
sist of a base similarly formed as that herein-
before 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. Hach of these supports may have
a recess 30, within which the gun-barrel may
lie, but in a position with some space be-
tween the wall of the recess and the outer
surface of the gun-barrel.

An indicator-tube 31 is adapted to he lo-
cated 1n the openings through the bushings 9
and 16 and also through the centers 10 and 17
and the gun-barrel supported thereon. This
tube 1s provided at one end with an indica-
tor-groove 32, in which is secured indicator-
bearings 33. An indicator 34 is located
within these bearings and is rotatable there-
im. One end of the indicator is bent or ex-
tended to form an index-pointer 35, located
near the end of the indicator-tube, and the
opposite end of the indicator is bent or ex-
tended to form a finger 36, which is adapted
to rest against the inner surface of a gun-
barrel supported in the machine. A pin 362
extends through the wall of the indicator
into the groove, its inner end lying loosely

The construction |
of this center and bushing is much the same
as that above deseribed with relation to the |

‘the dial 38 and the index-pointer 35.
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against the finger 36. A spring 37 is located
within the groove in the indicator-tube, with

one end pressing against the finger 36, as

shown in FFigs. 7 and 8 of the drawings, 1n a
manner to hold the pin 362 with its outer end
pressing against the inner wall of the gun-
barrel 19. |

A dial 38 is supported on the end of the in-
dicator-tube 31, the hub 39 of the dial hav-
Ing a set-screw 40 projecting through the hub
and agamst the mdicator-tube for the pur-
pose of holding the dial in any position of ad-
justment. This dial 1s provided with suit-
able graduations in connection with which the
mmdex-pointer 35 1s operated. In the pre-
ferred form of the invention, as shown here-
1n, the zero-mark of the scale is 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 indicator-tube is provided with a guide-
agroove 41, in which 1s located a guide-pin 42,

projecting through the head-stock 2 and

bushing located therein, the end of the pin
resting 1n the groove and preventing rotary
movement thereof.

A standard 44 1s located at any desired dis-
tance from the base of the machine, and an
idicator-sleeve 45 has one end supported in
a recess 1n the standard and its opposite end
in the tail-stock 3. The hub 39 of the dial
has a shiding fit within this sleeve, which is
slotted at 1ts upper side to permit passage of
" A pul-
ley 46 isrotarily mounted on the standard 44,
and a pulley 47 is also rotarily mounted on
the tail-stock 3. The pulley 46 is mounted
in a bracket 48, extending from the standard
44, and this bracket may be provided with
adjusting-screw 49, fitting the screw-thread-
ed surface of the bracket. The indicator-
sleeve 1s also provided with a slot 50,1n which
a belt 51 projects, this belt passing around the
pulleys 46 and 47 and being secured, as at 52,
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 - tube lengthwise of the ma-
chine.

It will be noted that the axis of the indica-
tor 1s located at one side of the center of the
indicator-tube, and in use it is preferred that
this indicator shall lie at one side of the cen-
ter of the tube. With the indicator and
tube m this position the finger 36 projects
laterally from the indicator at an angle of
about forty-five degrees to a vertical and a
horizontal line. The dial 38 and the index-
pomter 35 aré so arranged that with the fin-
ger 1n this position the pointer shall register
with the zero-mark on the dial. It will thus

e seen that the gun-barrel and the indica-
tor-tube both being centered on the centers
10 and 17 1f the gun-barrel is true at the
pownt of location of the pin 36* the finger will
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- touch the inner surface of the gun-barrel at
such point that the pointer will register with
the zero-mark on the dial. If, however, the
gun-barrelshall be bent at the point oflocation
of the finger and the bend shall bein a down-
ward direction, the index-pointer will be
thrown to the right from the zero-mark as
one faces the dial, (see Fig. 7;) but if the bar-
rel be bent In the opposite direction then the
index-pointer will be thrown in the opposite
direction from the zero-mark. It may thus
be ascertained at just what points along the
barrel the latter is bent, and this point being
determined the barrel is turned and the
straightener 4 moved to the point to be
straightened, and by use of the handle 25 the
plunger 28 is forced against the barrel to re-
lieve the latter of the bend therein. -
It a barrel or tube of a size different from
that just above described be placed in the
machine, the pin 36 will of course project to
a greater or less degree, and the index-pointer
would therefore be thrown to the right or
left of the zero-mark. In order to cause the
index-pointer to register with the zero-
mark, the adjustment of the dial on the indi-
cator-tube 1s provided. This will adapt the
machine and the same indicator-tube and
indicator for use with barrels of different
size.

The intermediate supports 5 may be pro-
vided with a screw-threaded plunger 53, on
the lower end of which is loosely mounted a
rest 54, containing the recess 30. A hand-

wheel 55 may be employed to locate the rest

In any position with reference to a gun-barrel
or tube placed in the machine.

In the modified form of the device shown
In Kigs. 10 to 17, inclusive, the numeral 1% de-
notes the frame or bed of the machine, that
may be suitably supported upon supports or
legs 2%, This frame is constructed in any
usual and ordinary manner and of any de-

sired material, preferably of metal cast to

form and leaving the interior hollow, as
shown 1n Figs. 11 and 12 of the drawings, for
the purpose of lightness. Upon this bed
ways 3% are formed, and upon these ways are
supported the heads 4% and 5% and the base
6% of the straightening mechanism. The
heads and base of the straightening mechan-
1lsm may be supported upon and moved along
the ways and secured in place by any desired
mechanism common to devices of this class;
but in the preferred form I provide tapered
ways Hhtting corresponding grooves in the
under side of the supported parts. Clamps
of any ordinary construction may be em-
ployed to hold the parts in proper position.
Each of the heads is of the same construc-

tion, and detailed mechanism relating to one |

only has therefore been shown in the draw-

ings and will be herein described. At the

upper end of each head a recess 7% is formed,
one end of which is closed by a headed plug

tor-bar.

8%, fitting a screw-threaded opening in the

recess. The opening is enlarged, as at 9%,
and the opposite end of the recess is closed
by a cap 10%. A sleeve 11% is located in
the recess, a spring 12%, located in the en-
largement, thrusting with one end against
a wall of the recess and the other end against
a head on the sleeve. A center 13% is borne
by the sleeve, this center projecting out-
ward through a central opening in the cap
10*.  An indicator-bar support 14* has one
end located in the plug 8% and the oppo-
site end is supported by a standard 15%.
This indicator-bar support is tubular, as
shown i Fig. 13 of the drawings, and an in-
dicator-bar 16> is movable lengthwise in the
support, as by means of an arm 17%, project-
g upward from a rack 18* and through a
slot 19% in the support. The inner end of
this section of the indicator-bar is reduced,
as at 20%, for a purpose to be hereinafter de-

seribed. The mechanism just above de-

scribed 1s that of the head 5%: but as the
mechanism of the head 4% is of the same con-
struction the above description will suffice
for both heads. The section 21% of the indi-
cator-bar 1s borne in a supporting-tube 22
mounted and held by a standard, as herein-
betore described and specifically referred to
by the numeral 15%, an arm 23* projecting
from the rack 24 and extending over and
down through a slot 25% in the supporting-
tube, within which it is united to the indica-
This section of the indicator-bar
has a recess 26* for the reception of the re-
duced end 20% of the section 16* of the indi-
cator-bar. A lengthwise slot 27% is formed
i this bar, in which is located the indicator
28%.  This indicator is preferably a metallic
rod rotatably mounted in supports 29% in the
indicator-bar and having at one end a pointer
30~ and at the opposite end a finger 31*. As
shown 1n Fig. 16 of the drawings, it will be
noted that the indicator-bar is supported
concentrically to the gun-barrel to be operated
upon, the latter being shown in dotted lines
in sald figure, but that the indicator is ec-
centrically located with respect to the gun-
barrel and that the finger 81* extends diag-
onally to a line drawn from the axis of the
indicator 28* to that part of the outer sur-
face of the bar approaching nearest to said
axis. A dial 32 1s mounted on a dial-sup-
port 33%, secured to the indicator-bar 21%
the dial being adjustably mounted on its sup-
port, so that the graduations maybe changed
with respect to the pointer30%. Referring to
Figs. 15 and 16 of the drawings, when the bar-
rel1s true at that point engaged by the finger
31*the pointer 30*will be in the center of the
graduations or at the zero-mark. Inmoving
the finger 31*lengthwise along the barrel and
rotating the latter it will be noted that if the
barrel presents an untrue surface to the fin-.

ger the finger will be moved downward or al-
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lowed to move upward under the mfluence
of the spring 34, thus moving the pointer
30* to the richt or left and denoting which
way the barrel must be bent m order to true
it. The means of adjustment of the dial 32
accomumodates the device to use with difler-
ent sizes of barrel, the dial being adjusted so
that the pointer will register with the zero-
mark before operations are commenced on
barrels of any given size and with the finger
31% resting against the inner surface at
the end of the barrel, at which pomnt 1t may
be assumed the barrel is true. Ifach of the
sleeves 11* is connected, as by means of a
pin 35%, with a bell-crank lever 36*, pivoted
to the head. A rod 37* connects each of the
bell-crank levers with a rock-shatt 38%, hav-
ing a treadle 39*, by means of which the
shaft may be rocked to cause movement of
the bell-crank levers to operate the sleeves to
move the centers 13* from engagement with
the gun-barrel. The base 6* of the bending
apparatus is mounted on the ways 3%, sheaves
or rollers 40%, rotatably mounted in the base,
permitting free movement of said base along
the ways. A post 41% may project {rom the
base downward through a slot in the bed,
rollers 42% being pivoted to the post and a
spring 43 holding the rollers in yielding con-
tact with the under surface of the bed. IKars
44* project upward from the base of the
bending apparatus, and in these ears 1s
mounted a pin 45%, to which are secured
brackets 46*, supporting a bar 47*. Abut-
ments 48* are secured to the bar 47> at proper
distances apart to resist the thrust of a plun-
aer 49%, operated by means of a shaft 50*
through the medium of a rack on the plun-
ger meshing with a pinion on the shaft. The
end of the shaft, as shown in the drawings,
may be of angular form to receive a lever for
operating the shaft. In each of the heads
4% and 5% 1s mounted a shaft 51*, having a
pinion 52* meshing with the racks 18% and
24%, The shaft may be suppliea with a
hand-wheel 53% as a means of rotating the
shaft to cause the racks 24% and 18* to be
reciprocated longitudinally and through the
arms 23% and 17* mmpart movement to the
sections 16* and 21% of the mmdicator-bar.
Kach of the hand-wheels may be rotated si-
multaneously to cause the sections of the m-
dicator-bar to separate or to be brought to-
cether, so that the reduced portion 20* will
engage within the socket 26*. When the
two parts of the indicator-bar are thus
brought into engagement, the racks 18* and
24% will be brought into position so that the
toes 54 of each of the racks will engage pro-
jections 55° on the base 6%. When in this
position, a removable pm 57* will securely
unite each of the racks with the base. 1t
will be seen that when the two sections of

795,300

and engage and the racks 24* and 18* se-
cured to the base 6% the plunger 49* will be
located in a line diametrically of the gun-
barrel with the finger 31* of the indicator,
so that in case the indicator-finger shall de-
note any untrueness in the barrel the plun-

Cger 49% will be in proper position to exert

force upon the barrel to reinove the defect.

What I claim as my invention, and desire
to secure by Letters Patent, 15—

1. In combination with a support for a
tube, an indicator wholly supported inde-
pendently of but projecting within the tube,
o finger supported by the indicator within
the tube, indicating devices connected with
the indicator outside of the tube, and means
for exerting lateral force upon the tube.

2. In combination with supports for each

end of a tube, an indicator wholly supported

independent of but projecting within the
tube, a finger supported by the indicator
within the tube, indicating devices located
outside of the tube and connected with the
indicator, and means for exerting lateral
force upon the tube.

3. In combination with end supports for
a tube, an indicator projecting through one
of said supports into but supported inde-
pendent of the tube, a finger supported by
the indicator within the tube, indicating de-
vices located outside of the tube and con-

nected with the indicator, and means for ex-

erting lateral force upon the tube. |

4. In combination with a support for a
tube, an indicator to project within the tube
and bearing a finger operating by contact
with the inner surface of the tube to turn the
indicator, indicating devices connected with
the indicator outside of the tube, and means
for exerting lateral force upon the tube.

5. In combination with supports for each
end of a tube, anindicator projecting through
a support into the tube, a finger borne by the
indicator to turn the latter by contact with
the inner surface of the tube, indicating de-
vices located and connected with the mdica-
tor outside of the tube, and means for exert-
ing lateral force upon the tube.

6. In a barrel-straightening device, sup-
ports for the ends of the barrel, an indicator
projecting through a support, a finger to be
located in the barrel and connected with the
indicator and operated by contact with the
inner surface of the barrel, an index-hand
connected with the indicator outside of the
barrel, a dial to operate in connection with
the index-hand, and means for exerting lat-
eral force upon the barrel.

7. In a barrel - straightening machine, a
support for a gun-barrel, an indicator-sup-
port to project at each end of said barrel,
means for sustaining each end of the mdica-
tor-support, an indicator mounted in the

the indicator-bar are thus brought together | support, means operated by contact with the
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mner surface of the barrel and connected
with the indicator, indicating devices lo-
cated outside of the barrel and connected
with the indicator, and means for exerting
lateral force upon the barrel.

8. In a barrel-straightening device, a head
and tail stock to support each end of the bar-
rel, an indicator-support mounted in the
head and tail stock, an indicator mounted in
the indicator-support, means mounted in the
indicator-support to operate in connection
with the inner surface of a barrel and with
the indicator, an index-pointer connected
with the indicator outside of the barrel,a dial
mounted on the indicator-support adjacent
to said pointer, and means for exerting lateral
force upon the barrel.

9. In a barrel-straightening device, a head
and a tail stock, centers for a gun-barrel Sup-
ported on said stocks, an indicator-support
mounted at each end in a stock, and project-
ing through said centers, an indicator mount-
ed within the indicator-support, a inger to
be located within the barrel and connected
with the indicator, indicating devices located
outside of the barrel and appurtenant to one
of said stocks, and means for exerting lateral
force upon the barrel.

10. In a barrel - straightening device, a
base, head and tail stocks mounted on the
base, a center mounted in one of said stocks,
a center mounted in and movable longitudi-
nally in the other stock, an indicator-support
having each end extending through one of
sald stocks, an indicator mounted in the in-
dicator-support and projecting through one
of said centers, a finger connected with the
inner end of the indicator, a dial located on
the indicator-support, an indicator-hand con-
nected with the indicator adjacent to said
dial, and means for exerting lateral force
upon the barrel.

11. In combination with a support for a
tube, an indicator composed of sections to
project and engage within the tube, a finger
connected with the indicator within the tu e,
indicating devices connected with the indi-
cator outside of the tube, and means for exert-
ing lateral force upon the tube.

[2. In combination with a support for a
tube, an indicator consisting of two sections
to project within opposite ends of the tube
and engage therein, a finger connected with
the mdicator within the tube, indicating de-

vices connected with the indicator outside |

of the tube, and means for exerting lateral
force upon the tube.

13. In_combination with a support for a
tube, an indicator to project within the tube,
a finger connected with the indicator within
the tube, indicating devices connected with
the indicator outside of the tube, means for
exerting lateral force upon the barrel, and
connections between the indicator and means
for exerting lateral force.

14. In combination with a support for a
tube, an indicator to project within the tube,

a finger connected with the indicator within

the tube, indicating devices connected with
theindicatoroutside of the tube, a straighten-
ing device, racks connected with the straight-
ening device, and connections between the
racks and indicator.

15. In combination with a support for a
tube, an indicator to project within the tube,
a finger connected with the indicator within
the tube, indicating devices connected with
the indicator outside of the tube, a straight-

ening device, and connections extending be-
tween the indicator and straightening device

and detachably secured to the latter.

16. In combination with a support for a
tube, a sectional indicator to project within
the tube, a finger connected with the indi-
cator within the tube, indicating devices con-
nected with the indicator outside of the tube,
a straightening device, and connections be-
tween said straightening device and the sec-
tions of the indicator.

17. In combination with a support for a

| tube, a sectional indicator to project within

opposite ends of the tube, a finger connected
with the indicator within the tube, indicat-
ing devices connected with the indicator out-
side of the tube, a straightenihg device, racks
detachably secured to the straightening de-
vice, and connections between said racks and
the sections of the indicator.

18. In combination with supports for a
tube, means for simultaneously operating
sald supports, an indicator to project within
the tube, a finger connected with the indi-
cator within the tube, indicating devices con-
nected with the indicator outside of the tub e,
and means for exerting lateral force upon the

tube.
HENRY J. NICHOLS.

Witnesses:
ARTHUR B. JENKINS,
LexnaA E. BERKOVITCE.
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