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UNITED STATES

PaTeENT OFFICE.

EDWARD D. MACKINTOSI, OF BROOKLYN, ASSIGNOR TO PAUL PRYIBIL, OF
NEW YORK, N. Y.

LATHE FOR TURNING SPIRAL FORMS.

SPECIFICATION forming part of Letters Patent No. 396,283, dated January 15, 1889.
Application filed March 10, 1888, Serial No, 266,792. (No model,)

To all whony it may concermn:.
Beitknownthat, EbwarD D. MACKINTOSH,
of Brooklyn, in the county of Kings and State
of New York, have invented a new and use-
5 ful ITmprovement in Lathes for Turning Spi-
ral Forms, of which the following is a specifi-
cation.
My invention relates to lathes or machines
for turning spiral forms or producing what is
1o commonly known as “twist-work,” which is
now used to a great extent in furniture and
the inside finish of buildings. Such machines
as commonly made comprise a work table or
bed provided with centers for carrying a piece
15 of work, a frame or guideway for the work
table or bed, gearing for traversing the table
or bed along the frame or guideway, and a
spindle provided with a cutter-head and sup-
ported so as to admit of its adjustment to
20 cause the cutter-head to eut in a plane of
greater or less obliquity to the axial center of
the work, so as to provide for cutting spirals
of any desired degree of piteh.
In the accompanying drawings, Figure 1 is
25 a planof a machine embodying my invention.
Fig. 2 is a front elevation thereof. Fig. 2* is
an end view of the head-spindle and' the
means employed to hold it in fixed but ad-
justable position relatively to a tube in which
30 it is journaled and to which rotary motion is
imparted for rotating the head-spindle. Fig.
3 is a plan view similar to Fig. 1, but show-
ing the cutter-spindle and frame as swung to
the extreme right-hand position. Fig. 41is a
35 verfical section of the work-table and the
frame or gnideway whereby it is supported
upon about the plane indicated by the dotted
line x z, Fig. 2, including also a side elevation
of the main frame of the machine and the
40 swinging cutter-spindle frame. Fig. 5 is a
front view of an arcshaped connection which
is employed for holding the spindle-frame in
position, as hereinafter described. TFig. 6is
a plan view, upon a larger scale, of change-
45 gears and an adj ustable saupport for them
such change-gears constituting a part of the
gearing whereby the work table or bed is
traversed along its guideway. TFig. 7 is a
transverse section upen the plane of the dot-
so ted lines y ¥, Fig. 6; and Fig. 8 is & sectional
view of one of the change-wheels which may

be employed for varying the speed of rotary
motion transmitted to the head-spindle and
to the work when the work table or bed is
traversed along its supporting -frame or 5
guideway.

Similar letters of reference designate cor-
responding parts in all the figures.

A designates the main stm,lonary framing
of the 1nachlne and B designates a movable 60
frame, which comprises a guideWay, b, wherein
is fitted to slide lengthwise a work-table, C.
This work-table C is intended to be traversed
or moved lengthwise in its guideway b in the
frame B by gearing operated by hand, and b’ 6
designates a hand-crank fast upon a shaft, 0%
which has at its inner end a bevel-wheel, 02,
This bevel-wheel b® engages a correspondmo
wheel, 0%, upon an upnoht shaft, b5, journaled
in the frame B, and upon the upper end of 7o
the shaft 0°is a pinion, 8% which engages a
rack, 0%, fast upon or formed upon the W01k-
table o This gearing for moving the work-
table Cis best shown in Fig. 4, and it will be
readily understood that as the hand-crank b’ 4
is turned in one or other direction the work

table or bed C will .be traversed along its

guideway b in the frame B. »

For a purpose hereinafter described the
frame B is mounted upon vertical pivots or a 8o
circular bearing, so that it may swing in a
horizontal plane. As here represented, the
fixed frame A carries an upper pivot, b5 upon
which fits a socket in the upper part of the
frame B, and a lower pivot, ?%, upon which 83
fits a socket in the lower part of said frame.
I have also represented set-screws b as in-
serted in the frame B and bearing with their
inner ends against the fixed frame A, and by
loosening one of these screws and by tight- go
ening or setting up the other of them the
frame B may be swung upon its pivots or cir-
cular bearing b® 0° as ill be more fully here-
inafter described.

Upon the work table or bed C is secured a g5
aﬂ—qtoel\, ¢, in which is adjustable a tail-
spindle, ¢/, and upon the opposite end of the
table or bed C is a head-stock, ¢% in which is
mounted a head-spindle, ¢ These two spin-
dles ¢® ¢’ center the work between them, and 1o0
by turning the head-spindle ¢? the Work also
may be tulned :
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¢! designates a tube within which the spin-
dle ¢? is journaled, and with which the spin-
dle is connected, so as to provide for the
turning of the spindle relatively to said tube,
and so thatwhen the tube is turned the spin-
dle will turn with the tube. As here repre-
sented, the tube ¢* has upon its end a disk, ¢,
inwhich are drilled holesc’; and ¢’ designates
a spring-tongue, which is fast to an arm, 5
extending from the spindle ¢* and has in it a
pin, ¢*, adapted to engage in one of the holes
¢b.  Through this connection the tube ¢!, when
rotated, also rotates the spindle ¢% and the
spindle ¢® may be turned within the tube ¢!
and locked in any desired position relatively
thereto. This connection between the spin-
dle ¢ and the tube ¢! is desirable—as, for ex-
ample, in forming a thread or spiral on the
work intermediate  between a thread or
spiral of open or long pitch already formed.

D designates a cutter-head mounted upon
a spindle, D', and which is presented oppo-
site the work on a line drawn between the
spindles ¢® ¢/, as is shown in Figs.3and 4. In
order to present the work properly tothe action

of this cutter-head D, the head-spindle ¢*must.

be rotated as the bed or table C is traversed
lengthwise in order to turm the work. The
gearing whereby this is accomplished is best
shown in Ifigs. 1,2, and 3. The head-stoek ¢?,
which in reality forms a part of the work ta-
ble or bed C, has journaled in it an upright
shaft, d. Thig shaft has upon its upper end
abevel-pinion, d’,and upon the stud * in the
head-stock are mounted a bevel-pinion, d3
and a spur-wheel, @4, connected to turn as one.
The bevel-pinion ® is in gear with the bevel-
pinion d’ and the spur-wheel d*isin gear with
the pinion ® upon the tube ¢

Fixed in position relatively to the frame B,
and extending beyond the end of said frame,
is a bar, E, upon the opposite sides or edges
of which are cut teeth, thereby forming two
stationary racks, e €/, facing in opposite di-
rections. To the head-stock ¢*is secured a
support, d% upon which are monnted to rotate
wheels d7 ®.  One of these wheels, as d% en-
gages the rack-bar E, and the other wheel, as
d*, gears into a wheel, &° upon the lower end
of the shaftd. The wheels d?d® are connected
80 as to rotate as one, as I shall hereinafter
describe, and it will be obvious that as the
table or bed Cistraversed along the frame I
the wheel ® will receive rotary motion by its
arrangement with the stationary rack-bar E,

“and will impart such rotary motion through

the gearing described fo the tube ¢!, and
through it to the spindle ¢®. Consequently
as the table or bed C is traversed lengthwise
the spindle ¢® will be turned to present the
work properly to the cutter-head D.-

The table or bed C is moved lengthwise of
the frame B alwaysat a uniform speed, and the
variation in the pitch or twist of the work is
produced by changing the gear through which
rotary motion is imparted to the tube ¢!, and
through it to the spindle ¢®. The wheels d7 d®
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of this gearing I term “change-wheels,” and
the construction of them and their support d°
will be best understood from Figs. 6, 7,and 8.
The support d° carries a stud, d' upon which
the wheels d ® turn freely, and said wheels
d" d° are connected to turn as one by pins s.
Two pins are employed to connect the wheels
dP and df and one of these pins is fast in the
wheel d7 and enters a socket, s, in the wheel %,
while the other pin s is fast in the wheel 3
and enters a socket, &', in the wheel d'. Sev-
eral of these change-wheels d* d° are usually
provided, of different sizes, and all provided
each with a pin and a hole, whereby they may
be interchangeably connected in different re-
lations, as is shown in Fig. 9. Where three
wheels F d° are thus provided six changes of
speed in the rotary motion imparted to the
tube ¢! may be produced. Where four change-
wheels are provided twelve changes of speed
in thie rotary motion imparted to said tube
may be produced, and where five change-
wheels are provided twenty variations in
speed imparted to the tube ¢! may be produced.

The support ° for the change-wheels has an

undercut or dovetailed channel, ', formed
in it, with which engages the head of a bolt,
d® in the head-stock ¢ This channel d!
provides for sliding the support d° lengthwise,
so that whatever be the sizes of the wheels d7
d® the former may always be set into gear
with the wheel @° and ihe latter into gear
with the rack-bar E. This sapport d° may
also be adjusted so as to project on eitherside
of the rack-bar E, and the wheel ® is brought
into gear with one or the other rack e ¢’, ac-
cording to whether right or left hand work is
to be produced. In IFig. 1 I have shown the
support d®adjusted to hold the change-wheel
in gear with the rack e for producing right-
hand work, and in TFig. 5 the support o is
adjusted to hold the wheel d® in engagement
with the rack ¢’ for producing left-hand work.

The cutter-spindle D’ should be mounted
80 as to provide for its adjustment toward
and from the work. As hereshown,the spin-
dle D’ is mounted in a spindle-frame, D?
which is supported by a fulerum-bar, D2
This fulerum-bar D? is free to slide in bear-
ings a, formed upon the main frame A, and
algo to tiurn in said bearings. Upon the fol-
crum-bar D? are two loose pulleys, € ¢°, con-
nected to rotate as one. The pulley & re-
ceives a driving-belt from an outside sgource,
and from the pulley €* motion is transmitted
by a belt, ¢!, which passes over guide-pulleys
¢ to a pulley, ¢%, upon the cutter-spindle D’.

Tt will be observed that the fulerum-bar D?
is substantially radial to the line of the cen-
ters ¢ ¢’ and is in a horizontal position, and
the cutter-spindle D’ is substantially trans-
verse to the fulerum-bar D% In order to pre-
ventthe eutter-spindle frame D¥*from swinging
idly upon the fulerum-bar D? as a center, I pro-
vide a holding-frame, D*. (Bestshown in Figs.
4 and 5, but also in Fig. 2.) This holding-
frame is fitted upon the fulerum-bar D? and
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has in it an arc-shaped connection with the
spindle-frame D% As here shown, the hold-
ing-frame D* has an arc-shaped slot, ¢, and a
clamping-screw, €5 passes through this slot
and taps into the spindle-frame D2 The
holding-frame D* receives through its lower

“portion a guide-bm*, e, which also glides in a

bearing, ¢’, in the main frame A. ~ The hold-
ing-frame D¢ and the omde-bar eJ may be rig-
1d1y connected by a set—sel ew,

It will be observed that by the guide-bar 69
which passes through both the holdmo-frame
D*and the bemmo o/ in the fixed frame A,
the said holding frmne D*is prevented from
turning, and by 1oose111no the clamping-screw
e the spindle-frame D?® may be swung upon
its fnlerum-bar D? as a center from The ex-
treme right-hand position shown in Fig. 3
upward into a vertical position, as shown in
Figs. 1,2, and 3, and to the same distance be-
yond such vertical position and into a left-
hand position. After the spindle-frame D?
is swung to desired position, so that the cut-
ter-head D will rotate in an oblique plane
corresponding to the pitch of the spiral to be
formed, said spindle-frame D?*islocked against
turning by the clamping-screw 5. The spin-
dle-frame D? is balanced by a weighted arm,
D35, applied to the end of the fulerum-bar D3,
and the fulerum-bar D3 and also the guide-
bar ¢ may slide freely along their bearings «
a’ in the main frame A, so as to present the
cutter-head D to the work and to withdraw it
from the work.

F designates a bell-crank lever fulecrumed
at f, and having its one end engaging a cir-
cumferential groove, 1, in the fulecrum-bar D?
or a piece attached thereto, and having upon
its other arm an adjustable weight, f2 This
bell-crank lever ¥ slides in a vertical slot, /%,
in the frame A, as best shown in Tig. 2, zmd
at the upper part of the slot 72 is a notch, f4
with which the bell-erank lever F may be en-
gaged for holding the spindle-frame D? with
the cutter-head D, mostdistantfrom the work.
When thelever Fis not engaged with its lock-
ing noteh or recess f4 the weight f* always
depresses the lever and moves the fulerum-
bar D? and the spindle-frame D? in a direc-
tion toward the work.

To control the depth to which the cutters of
the cutter-head enter the work, I provide
upon the guide-bar e’ a roll, e'!, and this roll
bears and runs against a former, ¢, attached
to the work table or bed C, and governs the
distance to which the cutters of the cutter-
head D may enter the work. The former ¢
may be of wood and secured to the work table
or bed C by screws ¢, passing through lugs
or ears ¢*® upon the work table or bed C.
When the work to be operated on is ¢ylin-

drie, the former ¢ is dispensed with and the

roll e'! is allowed to bear directly against the
straight edge of the bed or table C. 'When
the general outline of the work is conical or
tapering with the same degree of taper from

o

end to end of the piece, the former ¢ is made
with the same amount of taper as the work is
to have, and the frame B and the traveling
bed or table C are swung upon the pivots 0°
0% and secured by the set-serews b in such
position that the cutters will cut equally deep
at both their-edges, as w111 be hereinafter de-
seribed.

‘When the work-is large in the middle aud
small at both ends, as the example of work
shown in Fig. 3, the work outline being curved
or the amount of- taper different at different
parts of the work, asecond former, ¢ isplaced
below the first and secured to the s aveling
bed or table Cin the same manner. Thissec-
ond former, ¢° bears against a roll, g%, upon
an arm projeeting from thé main frame A,
and the former ¢® is of ashape corresponding
to the shape of the work, so that if the set-
screws b he removed and said former be kept
against the roll g* it will cause the bed and
the swinging frame B to swing around upon
the pivots b° b? more or less as the taper of
the part being eut varies, and will thas cause
the cutters to cut equally deep at both of their
edges upon the parts of the work. Theframe
B and the work table or bed C may be easily
held by the left hand of the operator, so that
the former ¢® continues to bear upon the roll
g* as the work table or bed C is fed along.

‘When operating with the cutter-head D on
slender and thin sticks, which are liable to
spring, I may steady the stick by a block, o, of
wood, through which the stick passes, and
which is supported by a bracket, ¢/, from the
frame B. The cutter-head D when first
started cuts its way into the block o, and as
the stick slides along through the block it is
steadied opposite the point of cutting.

What I claim as my invention, and desire to
secnre by Letters Patent, is—

1. The combination, with a work-frame
mounted on a vertical pivot which occupies
a fixed position, of a work-table carrying
work-spindles and movable lengthwige in
guidesin said frame and a rotary spindle car-
rymo a cutter-head and cutters for operating
on the work between said spindles, substan-
tially as herein described.

2. The combination, with a work table or
bed provided with centers tor carrying apiece
of work, a frame or guideway therefor, and
gearing for travevsing the fable or bed
along the said frame or guideway, of a swing-
ing spindle-frame-having the axial line on
whieh it swings in the same plane with said

centers, and a spindle journaled in said spin-

dle-frame in a position transverse to the ful-
crum and carrying a entter-head, substan-
tially as herein described.

3. The combination, with a work-framne
having a rectilineal guideway and a work
table or bed carrying work-spindles and mov-
able lengthwise in said guideway, of a cutter-
spindle carrying a cutter-head and movable
toward and from the work and a former on
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the table or bed which governs the approach
of the cutter-spindle toward the work, sub-

- stantially as herein desecribed.

4. The combination, with a longitudinally-

‘movable work table or bed provided with

work-centers, of a spindle-frame, a fulerum-
bhar therefor extending transversely to the
table or bed and loaded to carry it and the
frame toward the work, a rotary cutter-head
and a spindle therefor journaled in said
frame, and a former for governing the ap-
proach of the cutter and spindle-frame to-
ward the work, substantially as herein de-
scribed.

5. The combination, with a woirk-frame
mounted on a vertical pivot to swing hori-
zontally, of a work table or bed movable
lengthwise in said frame and earrying work-

-gpindles, a cutter-spindle and a cutter-head

thereon, and a steady-block mounted upon
the work-frame and receiving the work
through it, the culter-head cutting its way to
the work through the block, and the block
serving tosteady the work opposite the cutter-

-head, substantially as herein described.

6. The combination, with a longitudinally-
movable work table or bed having centers for
work, of the spindle-frame D? and its ful-
cerum-bar D3 the guide-bar ¢, and the hold-
ing-frame D4 receiving the guide-bar through
it and having an arc-shaped adjustable con-
nection with the spindle-frame, bhearings for
the fulerum-bar, and a guide in the main
frame for the guide-bar, and a spindle, D/,
journaled in the spindle-frame and carrying
a rotary cutter-head, substantially as herein
described.

7. The combination, with a work table or
bed provided with centers for holding work
and a frame whereon the table or bed is mova-
ble lengthwise, and which is supported by
vertical pivots, of a swinging spindle-frame
and a fulernm-bar therefor in substantially
the same vertical plane as said vertical pivots
and transverse to the line of said work-cen-
ters, and a cutter-spindle journaled in said
spindle-frame and arranged at substantially
right angles to gaid fulecrum-har, substantially
as herein described.

8. The combination, with the main station-
ary frame A and the work-frame B, supported
thereon by civeular hearings which provide
for swinging it in a horizoutal plane, of ad-
justable stops, as serews b, to lock said work-
frame against swinging, the work table or
bed provided with centers for work and gear-
ing for traversing it along said work-frame,
the spindle-frame D* and its fulerum-bar D
and the cutter-spindle D’, journaled in said
spindle-frame, substantially as herein de-
scribed.

306,283

9. The combination, with work-spindles, of
a cutter-head and a cutter-spindle, D/, and the
spindle-frame D? wherein it is journaled, and
the fulerum-bar D3 on which said frame is
mounted, and which is movable lengthwise in
its bearings to carry the cutter-head toward
and from the work, substantially as herein
described.

10. The combination, with a swinging spin-
dle-frame and a cutter-spindle journaled
therein, of a work-frame and a work table or
bed movable on said work-frame, a rack on
the table or bed, and gearing on said work-
frame for driving into said rack and travers-
ing said table or bed, a head-spindle and a
tail-spindle or center on the table or bed, a
fixed rack on the work-frame, and gearing
whereby the head-spindle is geared with a
wheel engaging said rack and the head-spin-
dle and work driven as the table or bed is
moved lengthwise, substantially as herein de-
scribed.

11. The eomDbination, with the rack-bar E
and change-wheels for engaging therewith,
of the support df having a stud for support-
ing the change-wheels and adapted to be slid
lengthwise and turned on its securing-bolt d*?
substantially as herein described.

12. The combination, with a spindle-frame
and a cutter-spindle journaled therein, of a
work-frame and a sliding work table or bed
thereon and supporting head and tail spindles,
gearing for traversing the table or bed along
the work-frame, two racks on said work-frame
facing in opposite directions, gearing for im-
parting motion to the head-spindle; and which
includes a change-wheel and a bearing or
support for the change-wheel secured to the
work table or bed and adjustable to hold said
wheel in engagement with either of said two
racks, substantially as herein described.

13. The ecombination, with a spindle-frame
and a cutter-spindle journaled therein, of a
work-frame and a sliding table or bed thereon
and head and tail spindles on the table or
bed, gearing for traversing the table or bed,
a rack on said work-frame, a transmitting
gear-wheel in permanent geared engagement
with the head-spindle, change-wheels gearing
one into the rack and the other into said
fransmitting-wheel and connected together to
rotate as one by pins secured one in each
wheel and entering a hole in the other wheel,
and a bearing or support for the change-
wheels on said table or bed, substantially as
herein deseribed. )

EDWARD D. MACKINTOSH.
Witnesses:
C. HaLL,
FREDK. IHAYNES,
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