2 Sheets—Sheet 1.

Patented June 12, 1877.

A. D. LAWS.
CONNECTIONS.

i

SSSSsSsss==

o
i

ST =0 S -
O AA© : W. | : :
B __ f | 3 Y :
R , = NN
\»l/., 4 - ‘ M , ’ ,:e - ' K ' “
N1 2N : f N
AO m . O nﬂ.r / /A.NHA
il i N /: ,
78 v~
. L% g
£
§

T % Tl | . . M,
| g | . W
! nmN”m.lhw“ i \“lJL ..al.”.h . > . . ‘ . V\\\\-///

L

101

MACHINE FOR TURNING, DRI’LL’IN‘G AI‘TDTAPPING S.'LTCKER—'ROD
No.




. : 2 Sheets—Sheet .2
A.D. LAWS. porsTRRes

"MACHINE FOR TURNING, DRILLING AND TAPPING SUCKER-ROD -
L o CONNECTIONS. o
No. 191,979. o - Patented June 12, 1877,
S V o
AN
S | —_ T
- — . I TP o '
. =
> ! + 4
' ‘AI, = é i
X l : l S I/A/EF
s TR YT
./1 | . s
S — e 45




- UNITED STATES

PATENT OFFICE,

ALBERT D; LAWS,

OF BRIDGEPORT, CONNECTICUT.

~ "IMPROVEMENT IN MACHINES FOR TURNING, DRILLING, AND TAPPING SUCKER-ROD CONNECTIONS.

Specification f'orming- part éf jLette‘rs Pétept No. 191,979, dated June 12, 1877 ; application filed
o April 17, 1877. ‘ ‘

To all whom it may concern,: o ‘
Be it known that I, ALBERT D. LAws, of
Bridgeport, in the county -of Fairfield and
State of Connecticut, have invented. certain
new and useful Improvementsin Machines for
Turniug,;D’rilling, and Tapping Sucker- Rod
.Connectionsand other articles, which improve-
Inents are fully set forth in the following
specification and its accompanying drawing.
Heretofore in the manufacture of sucker-
rod connections for bumps used in oil-wells,
mines, and other places, or for varions pur-
poses—that is, sucker-rod connections which
consist of a screw-socket at one end of the con-
nection and a bifurcated strap formed at the
other end thereof—it has been customary to

turn, dI:i“, and tap the socket portion of said

connection by or at as many different opera-

tions and removals of the connection from the
machine, and the turning of said connections
has been done with center at the socket end
of the connection and 3 clamp at the other or
strap end thereof, to insure the true turning
of the socket., Such diversiﬁed_manipulations
. add greatly to the cost of the production of
said connection, and, no matter what the par-
ticularity that may be observed, it is not al-
ways practicable to produnce accurate work,
One of the objects of my invention is to per-
form all these several operations in regular
Or consecutive order, in one and the same ma.
chine, without "displacement of the work for
each operation. Various features or parts of
the invention are applicable, however, to other
and different distinet uses, as will appear in
the course of the description, which will here
be more particularly confined to turning, drill-
ing, and tapping sucker-rod connections.
The invention consists in a combination of
a center mandrel, arranged inside of a hollow
main spindle, with a female centering device
and compressor arranged to bear upon the ex.
terior of the work at its one end inside of the
hollow main spindle, whereby the work may
be automatically centered and securely held
at its inner end. It also consists in a novel
and advantageons construction ofsaid devices,
Furthermore, the invention consists in g
combination, with the hollow main spindle, of
“both front and rear chucking or clamping de-

vices for centering and holding both or oppo-
siteends of the work. :

Again, the invention consists in. certain
combinatious of a stop-motion with the tool-
feeding devices and carriage, with which the
Same are connected, whereby, when the feed .
is stopped by throwing a serew by which the
carriage is operated out of gear, said carriage
remains locked, and whereby, also, after the
facing of the work has been done, the car-
riage may be run back by hand. 'This pro-
vides for one operator to attend to several
machines at the same time, and avoids any
injury or breakage by neglecs or delay in run-
ning baek the carriage,

Figure 1 of the accompanying drawing rep-
resents a plan of a machine for turning, drill-
ing, and tapping sucker-rod connections, and
showing one of such connections as in the act
of being operated on. Fig. 2is a transverse
vertical section of the same on the line » #.
Fig. 3is a side view ot g stop-motion and feed-
ing devices connected with the carriage which
holds the tools for performance of . the work.
Fig. 4 is a longitudinal section, upon a larger
scale, of the carriage-feeding serew-shaft and
devices connected therewith. Fig. 5 is a trans-
verse' section, also upon a larger scale, upon
the line ¥ y of the carriage, in part, with a fric.
tion-cluteh and means for feeding and running
back the carriage. Fig. 6 is a longitudinal
vertical section of the machine ; Fig. 7, a trans-
verse section thereof on the line 2 # ;-and Fig.
8, a transverse section of the turning and drill-
ing tool holder on the line ww. Fig.9is a
lougitadinal section of a sucker-rod connec-
tion for turning, drilling, and tapping which
the machine, as its parts are arranged, is
adapted.

A is the shears or bed-piece of the machine,
having a head-stock, B, at its one end, and a
sliding carriage holding the tools at its oppo-
site end, : ‘ :

The head-stock.B serves to carry a hollow
main spindle, C, to- which rotary motion is
communicated from g counter-shaft, D, by
means of gearing a b, or otherwise, - This hol-
low main spindle serves to carry the sucker-
rod connection B concentrically and longitadi-
nally within it, the bifurcated. strap portion ¢
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¢ of said connection occupying a rear position
therein, and the socket portion d of the con-
nection a forward and exposed front position
relatively to the head-stock. Arranged con-
centrically within the hollow main spindle G,
toward the rear end thereof, is a center man-
drel, G, whieh rotates in concert with said
spindle C, and which may be roughened or
toothed on its forward end, to receive over it
and drive or rotate the strap end of the suck-
~er-rod connection E.  The hollow main spin-
dle C also has arranged concentrically within
it, back of the forward end or portion of the
center mandrel G, a female centering device,
H, which may be in the form of a bell-shaped
or hollow conical chuck or clamp, and which
not only serves to automatically center the
strap end of the connection B, but to act as
an outer compressor to hold the bifurcated
strap portion ¢ ¢ of the connection E on the
center mandrel G. External pressure may
. also be brought to bear upon the strap end of
the connection I where it fits over the center-
mandrel G by means of radial clamps or slid-
ing holders € ¢, carried by the hollow main
gpindle C, and adjustable by one or more
serews, f, from the exterior of said spindle.

The hollow main spindle O is also provided

at its forward end with adjustable chucking
or clamping jaws or devices g ¢, by which and
the rear clamping or holding devices herein-
‘before referred to, the work or sucker-rod con-
nection is properly cen tered and securely held
at or near both ends. To facilitate the entry
and removal of the work or sucker-rod con-
nection B, the head-stock B is provided with
a bearing, W, having a radial opening, A, in
it, thus constituting what may be termed an
open bearing, and the hollow main spindle C
is constructed with a similarly-arran ged longi-
tudinal opening, ¢, in its side. Such open
bearing, however, and longitudinal opening
in the hollow main spindle; may, in some cases,
be dispensed with.
- Iis the carriage-base on the opposite end
of the shears or bed-piece A, and J the car-
riage, adjustable backward or forward along
gaid base in direction of the length of the ma-
chine. This carringe supports or carries upon
it a turret-head or turning tool - bolder, K,
which is adjustable on or around an upright
pivot, k, to successively bring each oune of a
series of radially-arranged tools with which
said bolder Kis provided opposite and incen-
tral or longitudinal line with the work to be
acted upon, a stop, &, actuated by a lever, m,
serving to lock said tool-holder in its required
position after it has been adjusted.

The tools with which said holder K is pro-
vided for turning, drilling, and tapping the
sucker-rod connection E will now be deseribed.
First, a drill, n, arranged to enter, and se-
cured by set-screw within a radial socket, o,
of the tool-holder, and having combined with
it, or carrying upon its stem, a stock, p, that
is titted or provided with a cutter, ¢, for exter-
nally dressing or turning the side of the gock-

-ping

drill n serves to bore out or
dress internally, and a facing - cutter, r, for
trimming or truing the outer end of the sock-
et, also an adjustable steadying-block or rest,
s, arranged to bear down and against the
socket d of the work during the operation on
and in it of the drill n, and eutters gand 7, as
the carriage J is fed forward with the tool-
holder K turned or adjusted so that said drill
and cutters face the work. The next tool in
order with which the turret-head or holder K
is provided is a rose-head cutter, u, which is
carried by a socket, o', that is adjusted into
line with the work to bring the cutter % into
operation on the mouth of the socket d for the
purpose of countersinking said mouth. The
tool-holder K also has sockets 0? 0%, which, re-
spectively, carry au entering or taper tap, at,
and straight or plug tap a?, that are succes-
sively brought into operation by suitably turn-
ing and feeding up the holder K by its car-
riage, to eut the necessary serew-thread in the
socket d of the work after said socket has
been drilled and prepared, as deseribed.

It is not necessary, however, that the tool-

et d, which the

 holder K should be fed up by its carriage to

complete the work of cutting the thread by
the taps, but only so that the taps should
enter the work, inasmuch as each of said taps
is fitted within its respective carrying-socket
0? or 0% by its stem or mandrel b2, which car-
ries the tap, so that, after the carriage has
been fed up to enter the tap by the rear inte-
rior end of the socket o? or 0° bearing on the
back end of the tap or its mandrel, said tap, -
or the mandrel-which carries it, is free to slide
outward within its socket 0® or 0%, to follow up
the work, and is prevented from turning while
doing so by means of a feather, ¢. This mode
of holding a tap provides for its relief both
in running it in and out, and prevents strip--
of the thread by the weight or sticking
of the carriage, as when the tap is a fixture to
the carriage, and, in doing its work, exerts a
pull or thrust on the carriage.

The taps a* ¢* may be run baek by reversing
the motion of the main spindle C.

The carriage J is made capable of being fed
forward along its base I both by hand and by
power, and is always designed to be worked
back by hand, also torward by hand to enter
the taps; but in drilling and turning or fac-
ing the work the forward or feeding motion
of the carriage is automatic or by power, and
the automatic feeding devices are so con-
stracted, and have a stop-motion so combined
with them, that, although the shaft which
actuates the feed is a continuous revolving
one, the feed 18 arrested as the work is com-
pleted, and the carriage which has the tool-
holder attached to it remains locked. Thus,
M is the continuously-revolving shaft for au-
tomatieally feeding the carriage. This shaft,
which may receive its motion by band and
pulley from the main spindle O, or otherwise,
is fitted with a loose feeding-screw, d‘,arranged
between collars ¢ ¢. Said screw is held in
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gear with the shaft M by means of a rag-
cluteh, f1 f2, one half or portion, 72, of which
is formed on the outer end of the loose serew
d’, and the other half or portion, /%, of which
is in longltudmally sliding connection with
the shaft M, and is forced up into gear with
the ha]f-clutch S by a spring, ¢’, a8 seen more
clearly in Fig. 4. The serew d’ gears with a
worm-wheel, Q, which is loose upon a hollow
cross-shaft, R, that passes through the base I
of the carriage J, and has on it a pinion, #/,
for giving motlon to the carriage by the gear
of said pinion with a rack, 4/, fast on the car-
riage.

The driving-connection of the loose worm-
wheel Q with the hollow cross - shaft R is ef-

. fected by means of a conical or other suita-

bly-constructed friction-cluteh, S, fast on the
hollow cross-shaft R, and beld in driving or
holding contact with the loose worm-wheel Q
by means of a tightening and releasing rod,
k', ranning through said hollow shaft, and in
1ong1tud1nally adjustable feather- counection

with the hollow cross-shaft R. On the worm-

wheel end of the rod % is a stop or button, ¥,
and on the opposite end a nut, m/, the turn
ing of which to the right or to the Tleft serves
to liberate or put in driving frictional contact
the worm-wheel  with the friction-clutch S.

Whea it is required to operate the carriage
dJ by hand, either to moveit forward or back-
ward, the nut e’ is slackened. The hollow
cross-shaft M may then be turned, by meaus
of a hand-wheel, T, to cause the pinion A’ of
said shaft to work the carriage by its rack 4.

When the nut m/ is tightened and the fric-
tion-cluteh S is in driving contact with the
worm-wheel Q, then the auntomatic feed of
the carriage during drilling and turping. or
facing the work is arrested by a stud or pro-
Jjection, v/, on the carriage coming into contact
with a lever, 7/, by which the half-clutch f! is
slid out of gear with the half-cluteh 2 ou the
loose worm-wheel Q. This not only consti-
tutes an automatic stop of the feed, but, when
the screw d/ is thrown out of gear with the
carriage J, said carriage remains locked by
means of the gear of the worm-wheel Q with
the screw d’.

By means of this combined feed and stop

motion a namber of similar machines to that
herein described may be attended to by one
operator without any risk of injury or break-
age of the parts in case he should be delayed
in running back the carriage of any one or
more of said machines.

I claim—

1. The comblnatlon of the hollow rotating
main spindle C, constructed to carry the suck-
er-rod connecblou concentrically and longi-
tudinally within it, with a center mandrel, G,
rotating with the spindle, and’ upon whlch
the split end of the sucker-rod connection rests,
and a device for automatieally centering the
split end of said sucker-rod connection, sub-
stantially as described.

2. The combination of a hollow cone or fe-
male centering device, H, with the inner man-
drel G and outer hollow main spindle C, es-
sentially as described.

3. The combination, with the hollow main
spindle C, constructed to carry the sucker-
rod connection concentrically and longitudi-
nally within it, of a chucking or clamping de-
vice for centering and holding the split end
of said sucker-rod connection within the main
spindle, and a separate chucking or clamping
device for centering and holding the forward
end of said connection, substantially as and

for the purpose deseribed.

4. The loose feeding-screw d’ and its half-
cluteh f2, in combination with the adjustable
half-cluteh f7, the feed-operating shaftt M, the
carriage J, the worm-wheel Q, by which motion
is communicated from the screw to the car-
riage, and means eontrolled by the motion of
the carriage for throwing the screw out of
gear and locking the earriage, substautially
as specified.

5. The combination of -the hollow ecross-
shaft B, the loose worm-wheel Q of the car-
riage-feeding devices, the carridage J, geared
with and for operation by the shaft R, the
friction-cluteh S, and the tightening and re-
leasing rod &' with its adjusting-nut m/, essen-.
t1ally as and for the purposes herein bet forth.

ALBERT D. LAWS,

Witnesses :
~ JOHN R. ROLLINS,
GEORGE WATSON.




