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WILLIAM T. 8. JOHNSON, OF CINCINNATI, OHIO.

BACKING-OFF ATTACHMEMT FOR ENGINE-LATHES.

SPECIFICA.TION forming part of Letters Patent No., 687,887, dated December 83, 1901. |
Application filed Augué% 2,-1901'. Serial No, 70,569, (No model.)

To all whom it may cﬁnce}'@n:. o
Be it known that I, WiLLiaM T. S. JOnN-
SON, a citizen of the United States of America,

and a resident of Cincinnati, in the county of

Hamilton and State of Ohio, have invented
certain new and useful Improvements in

Backing-Off Attachments for Engine-Lathes, |

of which the following is a specification.

My inventionrelates toa backing-off attach-
‘“* Backing-off”” isun-
derstood in the class of machines to which my
invention relates to mean some provision by
which a tap or milling-tool has its perimeter
back of its cutting edge or edges inclined to-
ward the axis of rotation, thus leaving a
clearance back of the cutting edge, so as to
prevent ‘“burning” or unnecessary friction,as
would occur if the whole perimeter were
formed concentrie to the axis of revolution.

My invention is especially designed for
backing-off taps whether cylindrical or ta-
pered, and while it may be applied to any
well-known engine-lathe it is believed it

would be better understood if illustrated and
described as applied to the well-known John-

son taper lathe, which is shown and deseribed
in Letters Patent No. 503,088, dated August
8, 1393. |

Referring to the drawings, in which like
parts are indicated by similar reference-let-
ters wherever they occur throughout the va-
rious views, I'igure 1 is a plan view of so

much of ataper lathe with my improvements
‘attached as is necessary to illustrate my in-

35

vention. I'ig. 2 is a vertical transverse sec-
tional view of the same, taken through line
nn of Fig. 1. Fig. 3 is a longitudinal sec-

tional view on line y y, Fig. 2, and line z z,

Fig. 4. Fig. 4 is a transverse sectional view,
on a large scale, through line z z, Figs. 1 and
3. Iig. 518 a similar view to Fig. 4 upon the

~same scale, but taken through line v v, Figs.

1 and 3. Fig. 6 is a detail view, in longitu-
dinal section through line z z, of the attach-

ment on the same scale as Figs.4 and 5. Figs.

7, 3, and 9 are detached detail views in per-
spective of the parts of the Johnson taper
lathe modified to adapt it to the use for back-
ing-off taps or similar tools used by machine-

> tool makers, Fig. 7 being a view of the guide-

bar, Iig.-3 an intermmediate attachment be-

| tWe_en it and the restrainin g-bar for a taper

!

feed screw D by a nut D',

attachinént for engine-lathes, and Fig. 9 the
restraining-bar modified to adapt it to back-
ing-off taps and similar tools,whether tapered,
cylindrical; or other desired shape. IMig. 10
18 a view, partly in end elevation and partly

in section, of one of the bearings which ate

secured to the opposite ends of the restrain-
ing-bar, Fig. 9. These views, Figs. 7 to 10,
inclusive, are to a still larger seale than the
preceding views. | |

Referring to the parts, A represents the
lathe-bed, and B the carriage mounted toslide
thereon between the customary head and tail
stocks. o -

C 18 the tool block or holder, mounted to
slide on the carriage across the lathe. The
tool block or holder is coupled to the cross-
The screw D is
plain or unthreaded at its forward end and

6>

is splined 1n its front bearing, so that if it .

‘slides with the tool-block when said block is

controlled by the taper attachment which is
supported by bracket K, which bracket is se-
cured to the rear edge or may be made inte-
gral with the carriage, the tool-block is under
control of the cross-feed serew at all times to
adjust the cutting-tool with relation to the
ax1s of the lathe-spindles or the work acted
upon. The bracket I has a longitudinal way

to guide the restraining-bar F of the taper

attachment upon which the angular adjust-
able guide-bar G is pivoted. There is fitted
to slide on the rib of the guide-bar the slip-
per H, which is coupled to the tool-holder C,
which carries the stud K, in which the rear

tween collars which prevent endwise move-
ment of the screw independent of the bar 1.

The restraining-bar F has its end turned at f
toenter a notch in the bed-clamps 1., by which |

75

30

end of the cross-feed serew is journaled be-

9¢-

the bar ' and taper attachment are locked to

or released from the lathe-bed for the pur--
95

pose of turning tapers when the clamp is
locked and cylindrical work when the clamp
1s unlocked.

The parts above referred to are well known

and need not therefore be more specifically
described excepting only the modification of

the bracket E and restraining-bar F, which

adapts the taperlathe to be changed to back-

1CO

off taps or similar tools when desired without

| removing any of the parts or interfering in
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any way with the functions of the Johnson
taper lathe when the backing-off attachment
is disconnected. These changes will now be
described in connection with my backing-oftf
attachment.

It is well understood and is apparent from
the foregoing description that the guide-bar
( is pivoted and angularly adjustable upon
the restraining-bar F, that they move to-
oether when the clamp L 18 released, and rest
together when the clamp L is fixed to the
lathe-bed. This relation of the guide-bar G
and restraining-bar F is followed in my back-
ing-off attachment; but the frame or support
for the backing-off attachment M (see Fig. 8,
Sheet 3) is interposed between the guide-bar
G and restraining-bar F, and this interposi-
t’on requires.some moditication of the bracket
E and bars F and G. In order to get my
backing-off attachment in my taper lathe in
as compact a form as possible without inter-
fering with its other functions, I concelved
the following changes to be essential, made
those changes, put them into practical use,
and found they attained the results I con-
templated when I first conceived the inven-
tion:

In order to obtain the space between the
bars G and F for the interposition between
them of the support for the backing-off at-
tachment, the bottom or base of the founda-
tion-plate of the bracket K is dropped some-

~what lower than in my former patent and the
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ounideway formed in the foundation to receive
the rib on the under side of the bar F, the
parts being merely a reversal of those shown
in my former patént. The bar F being cor-
respondingly dropped, the inturned endf of

‘the bar is elevated to engage the notch in the

clamp L. The bar I being separated from
the guide-bar G by the interposition of the
support M of the backing-off attachment re-
quired further changes in both bars I and G,
so that they would retain fixed relation to
each other after the guide-bar G was given its
proper angular adjustment. These changes
consist in providing the upper face of the
bar F with dovetail blocks /' to engage dove-
tail ways in the under side of the support
M. Upon the top of the support M is fixed
the foundation- plate m, which has an up-
wardly - projecting pivot—pin m' to enter a
hole in the under side of the guide-bar G,
thus praectically pivotally connecting the
cnide-bar G and restraining-bar F to act as
in all modern taper lathes. The restraining-

bar I, guide-bar Gz, and intermediate support

M are cored out, as shown in the drawings, to
reduce the welight of the castings without
weakening them for effective work and also
to provide ways for the passage of the shaft
for operating the backing-off attachment.
To impart a reciprocating movement to the
support M, and through it to the tool-block
while the carriage is traveling on its ways on

the lathe-bed, I have p10V1ded a shaft N,

which is Joumaled in bearings n' n’ secmed

clutches into engagement.

- 687,887

' to the rear of the lathe-bed at each end,

which shaft passes freely throughthe taperat-
tachment belowthe guide-bar G and through

the cored-out portion of the support M, re-
straining-bar F, and the semicircular part of

the interposed member M. The shaft N, op-
posite each end of the arms m* of the mem-
ber M, is provided with eccentries n°, which
are secured to theshaft by splines, which per-
mit their movement longitudinally on the
shaft and compel theirrotation withit. Upon
the eccentries n® are fitted similar eccentries
n®, which have projecting from their oppo-
site faces clutech members to engage similar
clutch members n*, which project from slid-
ing collars N', which collars are splined upon
the eccentries n% The purpose of this ar-

rangement is to adjust the outer eccentries

with relation to each other when the clutches
are disconnected to limit the movement 1n
either direction of the support M of the back-
ing-off attachment when the clutches are
thrown into engagement. Thus when the
highest points of the inner eccentrics are op-
posite the lowest points of the outer eccen-
trics the perimeters of the outer eccentries
are concentric to the axis of the shaft N and
no movement in a transverse direction 1s 1m-
parted to the member M. When, however,
the highest points of both sets of eccentries
coincide, the extreme limit 18 attained. By
adjusting the eccentrics between these limits
the backing-off attachment may be set to any
angle of adjustment to form taps of any size
or kind desired.

The backing -off attachment is connected to
the eccentrics n° by arms O, which are jour-
naled at their outer ends on stud-shafts o, se-
cared in the arms m* of the support M. The
inner ends of these armsare formed in eccen-
trie - straps to fit the eccentrics n°. These
straps have outwardly-projecting flanges to
receive tightening-bolts o* for tightening the
straps on the eocentmcs to compensate for
wear.

The clutches have grooved hubs to re-
celve yokes p, which are actuated by a shaft
P, which shaft is journaled in bearings f7,

seeured at each end of the member I’ the

shaft being prevented from moving 10110‘1t11-
dinally by “collars on the shaft in the usual
manner. Theinnerendsof the yoke-arms are
tapped, the one with a right and the other
with a left hand thread to engage right and
left hand threads on the shaft P. Thus when
the shaft is turned in one direction by the
hand-wheel p' the clutchesare simultaneously
disengaged from the eccentrics n?, and a re-
verse movement of the hand-wheel after the
angle of the eccentrics is adjusted throws the
The yoke-arms
which enter the grooves in the c¢lutch-hubs
are armed with friction-rollers p=.

The shaft N is driven by pinion n%, which
meshes with one of the pinionsof the driving
mechanism at the head-stock of the lathe.

| The speed of the shaft may be varied in the
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‘wheel also a shaft-coupling.
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‘usual manner relative to the speed of the live- |

spindle or lead-screw. The shaft N has se-
cured upon it between its bearing 72 in the
plate I and the head-stock a hand-wheel 7?.
1his hand-wheel has an extended hub fitted
with a set-screw 75, which makes the hand-
The separated
part of shaft N enters this hub and is coupled

- toordisengaged from the hand-wheel by tight-

[O

20

eningor loosening the screwn®. The purpose
of this arrangement is twofold: First, when
the clutches are disconnected the set-serew is

loosened. Then-the hand-wheelisusedtoad-

just both sets of outer eccentries upon the in-
ner eccentrics to fix the throw of the backing-
off-attachment support M. When the eccen-
tricsare given the proper angularadjustment,
the set-serew nut 7nf is tightened on the shaft
N within the hub. Second, when it is desired
to wholly disconnect the backing-off attach-

- ment the set-serew n° is simply loosened, thus
~allowing the end of shaft N to revolve freely

25

within the hub of coupling and hand-wheel
7°, the part of the shaft carrying the eccen-
trics remaining idle, as they would if the pin-

ion n* were removed from the end of shaft N.-

Assuming that the blank for a taper tap is

to be formed and backed off preparatory to

30

35

L to the bed of the lathe.

having the radial grooves milled in it to pre-
sent cutting edges, which may be sharpened:

by grinding the radial faces of the cutting

edges, the operation may be briefly described .

as follows: Disconnect the shaft N by loosen-
ing screw 7°, then adjust the guide-bar G to
the desired angle, and tighten the bed-clamp
When the lathe

- 1s started, the desired taper is turned, pre-
~ cisely as described in my former patent.
- Then by means of the hand-wheel p’ separate

40

45

the clutch members N/, and by means of hand-

wheel n° adjust the eccentrics to give proper |

throw to the backing-off attachment M. When
properly adjusted, turn the hand-wheel p’ in
the reverse direction, coupling the clutch
members, tighten the set-screw n° and the
blank for the tap (the proper tool of course
being fixed ‘in the tool-block) will then cut

- the threads and back them off at the same

- 55

6o

time.
the blank will be. first turned to g c¢ylindrical

Of course if the clamp L is released

form if the set-screw nfis loosened, and when
the set-screw is tightened up to put the back-
ing-off attachment in operation the threads

will be cut on the eylindrical form and prop-
erly backed off, the same as before described

for the taper form. | L
In machines of this kind the live-spindle

‘and the lead - screw are both run at a low

speed to attain the best results, and the shaft
N should make two, three, or more revolu-

tions to one revolution of the live-spindle, de-

pending upon the number of longitudinal
grooves or cutting edges to be formed upon
the tap or other eutting-tool; but it is not nee-
essary to give any detail description of this,

3

lathe knows how to change the gear 10 regu-
late the speed of the live-spindle or of the
lead -screw, which reciprocates the carriage
upon the ways of the lathe-bed. S
I have shown my invention in what I be-
lieve to be its simplest and most effective
form, but do not desire to limit myself to the
specific construction shown, as it is evident
that any one skilled in the branch of the art
to which this invention relates may by slight

modifications and changes adapt it to well-

known forms of machines or lathes which are

now and have been for a long time in publie
and common use and deseribed in numerous

Letters Patent both before and since the date

of the Johnson patent of August 8, 1893.
What I claim is— | ~ -
1. In an engine-lathe the combination of
the carriage, the tool-block fitted to slide
thereon and having a bar extending from the

rear end of the carriage, a shaft journaled at

the rear of the lathe-bed and driven by suit-
able gearing mounted in the head-stoek, ec-
centrics splined upon said shaft to revolve
with it while permitting longitudinal play
along said shaft, and suitable connections as
shown to couple said eccentrics to the rear-

y wardly-extended bar of the tool-block to im-

part a reciprocating movement to the tool-

block independent of the lead or cross-feed -

screw, substantially as shown and described.

2. In an engine-lathe the combination of
the carriage having a depending bracket at
its rear, the tool-holder mounted to slide upon
the said carriage and having a rearwardly-ex-
tending bar projecting over the depending

carriage-bracket, a pivoted guide-bar capable

of angular adjustment with relation to the
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travel of the carriage, a sliding block or shoe

to slide upon said guide-bar and connected to

the rearwardly - extending bar of the tool-

block, a transversely-sliding support upon
which the guide-bar is pivotally mounted, a
restraining - bar upon which the transverse
support 1s mounted to slide fransversely said
restraining-bar being fitted to slide longitu-
dinally in the bracket connected to the car-
riage and having an upturned end to enter a
notch in the bed-clamp, the notched bed-
clamp capable of being clamped to or released
from the lathe-bed, the shaft journaled at the
rear of the lathe-bed at each end and con-
nected to suitable gearing mounted in the
head-stock, the eccentrics splined upon said

shaft, and eccentric-straps and arms con-
necting the eccentrics with the transversely-

ITO

115

I20

sliding support for the purpose of imparting

a limited reciprocating movement to the tool-
1 block independent of the lead or cross-feed .

screw, substantially as shown and deseribed.

3. In eombination with a taper lathe of the
character described the lathe-bed, the car-
riage, the tool-holder mounted toslide thereon
and having a bar connected to.it extending
over the rear end of the carriage, the bracket

125

130

because every latheis built with change-gear,

depending from the carriage and having a bar
and every mechanic skilled in operating a |

fitted to slide longitudinally in said bracket,
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said bar having an upturned end to engage a
bed-clamp, the bed-clamp notched to receive
the upturned end of the said sliding bar and
having a clamping-serew to clamp it to or re-
lease it from the bed, an intermediate sliding
member fitted to travel longitudinally with
said bar but capable of being reciprocated

~upon said bar, a block mounted on said recip-

JO

rocating member and having an upwardly-

projecting pivot, the guide-bar angularly ad-
justable on said pivot, the shoe fitted to slide

- upon said guide-bar and pivotally connected

20
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to the rearwardly-extending bar of the tool-
holder, a shaft journaled in bearings at the
rear of the lathe and having eccentricssplined
upon it, eccentric-straps and arms connecting
said eccentrics to the intermediate sliding
member whereby the tool-block is given a re-
ciprocating movement independent of the
movement imparted to it by the guide-bar
with its connections, substantially as and for
the purpose set forth.

4. In ataperlathe of the characterdescribed
the carriage, the bracket depending from the
rear edge thereof and having in 1its base a
guideway for the restraining-bar, the re-
straining-bar fitted toslidein said way having
an upturned end to engage a notch in the bed-
clamp and transverse dovetailed blocks to
furnish guides for the reciprocating support
for the backing-off attachment, the backing-
off attachment having dovetailed ways on its
under side to fit said blocks, a support on its
upper side having a pivot-pin to enter a liole
in the guide-bar, longitudinally-extended per-
forated arms to receive stud -shafts upon
which the arms by which the backing-off sup-
port is actuated are journaled, the notched
bed-clamp to receive the upturned end of the

restraining-bar to lock it to or release it from.

the lathe-bed when desired, the guide-bar
pivoted upon the backing-off attachment, the
slip-block fitted to slide on the guide-bar, the
tool-block fitted to slide on the carriage and
having a rearwardly-extending arm connect-
ed to the slipper, the longitudinal shaft jour-
naled in bearings at the rear edge of the
lathe-bed, a pinion secured on said shaft and
meshing with the gearing of the head-stock
whereby the said shaft is actuated, eccentrics
splined upon said shaft, arms pivoted upon

the stud-shafts in the arms of the reciprocat-
T support and having eccentric-

ing backing-o
straps engaging said eccentrics, and the
cross-feed serew coupled to the sliding tool-
block and moving with it under control of
the slipper of the taper attachment whereby
the tool-block 1s moved relative to the work

parallel with the guide-bar and at the same

60

time given an independent reciprocating

movement controlled by the backing-off at-

tachment, substantially as shown and de-

seribed.

bracket cored ouf upon its upper face and |

5. In a taper attachment for lathes the car--

riage having a depending braecket at its rear,

the restraining-bar fitted to slide in said-

1

|
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having transverse dovetailed blocks and an
end turned inwardly and upwardly, the sup-
port for the backing-off attachment having
ways on its under side to receive the blocks
on the upper face of the restraining-bar, an
upwardly-projecting pivot to enter the guide-
bar, the guide-bar pivoted on sald support
and capable of angular adjustment, and a
shoe fitted to slide on said bar and capable
of being coupled to the sliding tool-block by
which combination of said parts the taper
attachmentis also adapted to serveas a back-
ing-off attachment without interfering with
the funections of the lathe or taper attach-
ment when the backing-off attachment 1s dis-
connected, substantially as shown and de-
scribed.

6. In a tapeér attachment for engine-lathes
the combination of a support for the backing-
off attachment interposed and fitted to slide
transversely between the restraining-bar and
gunide-bar of the taper attachment, a shaft
journaled in bearingsat the rear of the lathe-
bed passing through the taper attachment
and provided with gearing to revolve said
shaft,innereccentrics splined upon said shaftt,
outer eccentrics capable of adjustment upon
the inner eccentrics for the purpoese of regu-
lating the throw of the backing-off attach-
ment, said outer eceentrics having laterally-
extending clutch members to engage opposite
clutch members extending from sliding col-
lars upon said shaft to lock the inner and
outer eccentrics together when the desired
adjustment is made, said collars having
arooved hubsand yokes fitting the grooves in
said hubs to throw the sliding clutch members
into and out of engagement with the eccen-
trics, eccentric-straps fitting said outer ec-
centrics and having arms connecied to the
backing - off attachment, substantially as
shown and described.

7. In a backing-off attachment for taper
lathes the combination of the eccentrics, the
outer one of which is provided with clutch
members, the sliding clutech members to en-
cage said eccentries, a shaft journaled in
bearings secured to the restraining-bar and
held against longitudinal movement in its
bearings, said shaft being threaded at each
end with a right-hand screw upon one end
and a left-hand upon the other, the hand-
wheel forrevolving said shaft in either direc-
tion, yoke-arms adapted to engage the screw-
threads on said shaft and bifurcated at their
inner ends to enter grooves in the clutch
members whereby a movement of the hand-
wheel in one direction simultaneously disen-
gages the clutches from the eccentric and
when moved in the opposite direction brings
the clutches into engagement with the cluteh
members on the eccentrics, substantially as
hereinbefore set forth.

8. In a backing-off attachment for taper
lathes in combination with the eccentrics for
actuating the backing-off attachment and the
sliding elutch - eollars for engaging cluteh
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members on the outer eccentrics, the shaft |
foractuating said eccentrics, the hand-wheel

and coupling secured upon said shaft where-

by when the clutches are disengaged and the

coupling member disengaged from the head
end of said shaft the eccentrics may be ad-
justed to the angle desired by turning the
“hand-wheel, and the adjustment retained by

coupling the clutches and the shatt-coupling |

to the gearing of the head-stock by tighten- 10
ing the screw in the hub of the coupling and
hand-wheel, substantially as shown and de-
scribed. ~

WILLIAM T. S. JOHNSON.

Witnesses:
W. . MURRAY,
. EMMA LYFORD.
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