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UNITED STATES PATENT OFFICE. 
ARTHUR ERNEST JERRAM, OF LEICESTERSHIRE, ENGLAND. 

PRECISION MIACHINE-TOOL. 

1,344,536. Specification of Letters Patent. Patented June 22, 1920. 
Application filed April 22, 1918. Serial No. 230,088. 

To all whom it may concern: 
Be it known that I, ARTHUR ERNEST JER 

RAM, a subject of the King of England, re 
siding at Leicestershire, England, have in 
vented certain new and useful Improve 
ments in Precision Machine-Tools, of which 
the following is a specification. 

This invention relates to a process and 
apparatus for making accurate precision 
screws, such for example as are required for 
lise as screw gages or as components of 
measuring devices. 

Broadly speaking the improved process is 
one wherein two cutting tools for forming 
the screw threads are arranged to act on Op 
posite ends of a diameter of the Work and 
each against a different part of the thread 
contour to the other, for example against 
opposite flanks of a screwthread in order 
that the pressure each thus exerts against 
the work shall be almost entirely counter 
balanced by the equal pressure of its com 
panion situated nearly in the same plane 
and acting in the opposite direction and 
therefore shall neither put any considerable 
bending stress on the Work nor set up any 
material side thrust against the Work 
holder or against the bearings in the ma 
chine in which the latter is supported. 
:By dividing between the two cutters the 

work of taking a finishing cut over the 
flanks and root of the thread the individual 
thrusts of each tool are approximately 
halved as compared with the single tool or 
dinarily used and are thus reduced to the 
minimum compatible with finishing the en 
tire contour of the screw thread at one th'av 
erse. Furthermore, by allocating the fin 
isling cut on each flank of a thread to a 
different cutter the cutting edges can have 
the top rake that is required to enable the 
tool to cut the material efficiently and with 
a minimum of thrust. 

Furthermore this distribution and mini 
mizing of the thrusts of cutting enable 
work that is held in a chuck to be Screw 
threaded with greater precision than has 
been heretofore practicable. Prior to this 
invention precision screws such as Screw 
gages have always been machined between 
centers supporting both ends of the Work 
and the necessary slack to insure a running 
fit on the centers is a source of trouble 
affecting both the diametral and pitch meas 
urements and rendering uniformity of tem 
perature of Work and machine more es 

Sential than is necessary according to the 
preferred method of carrying out. my 
process. 

Heretofore screw-gages and the like have 
been made in machines in which the trav. 
elsing motion of the cutter or of the man 
drel Was obtained directly from a lead 
SCI'eW which is well-known to be a device 
extremely difficult to make accurately. The 
machine of the present invention is pri. marily designed to secure extraordinary ac 
curacy in the Working of the complete ma 
chine, while the separate elements concerned 
do not require to be of anything more than 
the accuracy that is readily obtainable com 
mercially. A second object of the present 
invention is the finishing of a maximum 
number of thread-gages with one sharpen 
ing and setting of the cutters so that the 
minimum amount of skilled labor shall be 
required. This result is secured by employ 
ing cuttel's of the correct form for cutting 
tools for steel to perform only the fine fin 
ishing cuts along the contours of the screw 
thread which when submitted to their ac 
tion, is slightly above the finished size and 
has been made accurate within what are 
known as “commercial limits only. The 
principal features of a machine constructed 
according to the present invention are:-A 
rotary traversing mandrel combined with 
a shaft for actuating it, and with two trains 
of reducing-gearing which two trains are 
operative connections of a positive kind 
which connect the mandrel and said shaft 
and are proportioned the one train to turn 
the mandrel at an angular velocity low in 
relation to that of the said shaft and the 
other train to impart a “traverse’ to the 
mandrel of a linear velocity low in relation 
to the peripheral velocity of that shaft: 
also as elements in the traversing train, a 
wedge and a screw to propel the Wedge: 
also a nut journaled in the Wedge to effect 
the traverse of the wedge while under the 
control of a compensating-cam operating 
in the manner hereinafter explained; and 
also certain arrangements and adjustments, 
hereinafter described in detail, of the cut 
ters which operate on the work. 

In the accompanying drawings:- 
Figure 1 is a plan view, partly in section 

of a machine-tool constructed and operating 
according to the present invention: 

Fig. 2 is a perspective view illustrating 
diagrammatically certain essential features 
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ferred to; 
Fig. 3 is an elevation of that portion of 

the machine which in the plan, Fig. 1, is 
the lower portion; 

Fig. 4 is an elevation of part of what is 
the right-hand end of the machine in Fig. 1; 

Fig. 5 is an enlarged view of part of what 
is shown on a Smaller Scale in Fig. 3 and 
with certain of the details in Section; 

Fig. 6 is a section of wedge devices em 
ployed in Fig. 5, the Section being taken 
on the line 6-6 of Fig. 5; and 

Fig. 7 is a side elevation of Fig. 5 taken 
in the direction of the arrow, Fig. 5. 

Like letters and reference numerals indi 
cate like parts throughout the drawings. 
The machine (see primarily FigS. 1 and 

2) comprises a main frame F with bearings 
1 and 2 in which is a parallel rotary travers 
ing mandrel M. At the forward end of the 
mandrel is a collet chuck C or other means 
to fix the work securely to it. 
A worm-wheel W is provided on the man 

drel M by which the mandrel can be turned 
and through which the mandrel can move 
endwise, they being prevented from having 
a rotatory motion one in relation to the other, 
by pins P10 P90 parallel with the mandrel 
and carried spaced well apart on a cross 
head IK attached rigidly thereto, and slid 
ing through holes in the worm-wheel toward 
opposite ends of a diameter of the latter. 
A worm at is provided to drive the Worm 
wheel W. 
Two springs S S are interposed between 

the worm-wheel and the cross-head K and 
act to press the mandrel in an endwise di 
rection, i. e. the direction indicated by the 
arrow in Figs. 1 and 2 toward the rear of the 
machine and the worm-wheel forwardly up 
against a thrust bearing T abutting against 
the part 2 of the main frame. The thrust 
bearing T is preferably a ball thrust. The 
springs are sufficiently strong to insure that 
the tail end MT of the mandrel shall always 
bear against the face of the wedge J herein 
after described. 
To move the mandrel endwise against the 

resistance of the springs. S S a Wedge J 
is provided which slides across the rear 
end of the mandrel upon a slide-way SW on 
the main frame, the slideway being slightly 
angled, as shown in Fig. 1, in relation to 
the mandrel axis. The wedge J bears 
against the flat-ended tail MT of the man 
drel M to move it endwise in the mandrel 
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bearings 1,2. This wedge is driven by a 
lead-screw LS arranged parallel to the slide 
way SW. A nut N on the wedge is engaged 
by the lead-screw; it is held against end 
wise movement in relation to the wedge (by 

65 

any convenient means which will permit it 
to rotate in relation to the wedge though 
in Fig. 2, to avoid complicating the diagram 
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it is indicated as being merely contiguous to 
the end of said wedge) in which wedge an 
extension N of the nut is journaled as 
shown in Fig. 1. This nut is provided with 
an arm NA. A stationary cam-bar B is 
fixed to the rear of the machine-frame F 
and along this cam-bar the said arm NA 
travels in the movement of the Wedge J so 
as to keep the arm and its nut from turning 
Or to impart to them a Small angular adjust 
ment, as required. This small langular ad 
justment is employed to correct minutely the 
relationship between the travel of the wedge 
J and the rotation of the lead-screw LS 
So that by Suitably shaping the top edge of 
the cam-bar B the small periodic or other 
errors existent in all machine parts such as 
the lead-screw or the wedge can be accu 
rately and readily compensated for. - 
There is an anti-friction roller. on the 

arm to bear on the cam-bar B, and on the 
outer end of the arm a weight wif, which 
keeps the arm NA pressed toward the roller 
and keeps the roller down on the bar. 
The cam-bar is preferably secured to a 

facing on the machine-frame by screws at 
either end and in such manner that either 
end of the bar may be raised or lowered to 
compensate for total error of traverse or it 
may be to enable metric threads to be cut 
in a machine initially arranged for English 
threads, or vice versa. In certain cases the 
cam-bar might even be a simple bar with a 
straight upper face inclined slightly out of 
the horizontal. . 
The Wedge J is a Solid and long one, 

with an easy taper upon it and two directly 
Opposite acting faces J. J., one J acting 
against an abutting face of the slideway 
SW aforesaid and the other J2 against the 
tail MT of the mandrel M.; the taper is 
about one in ten, consequently inaccuracies 
in the pitch of the lead-screw LS are mini 
mized to about one-tenth, and Small errors 
that can be discovered in resultant work can 
be practically eliminated by suitably shap 
ing in a comparatively rough and ready 
manner the cam-bar B acting on the arm 
NA of the nut N above referred to, so as 
to correct not only inaccuracies in the lead 
screw but also inaccuracies in the wedge J. 
The shaft o' ty' on which is the before 

mentioned worm 0 for rotating the man 
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drel, is driven at its end o' (preferably by 
a Self-adjusting coupling of any suitable 
construction) from a countershaft not 
shown in the drawings, provided with a re 
versing device, and the other 0°, end of 
the worm-shaft carries a gear-pinion p". 

- adapted to engage a change-gear wheel p 
carried on a rotating sleeve p that is pro 
vided with a gear-pinion p' meshing with 
a gear-wheel p which latter is fixed to the 
lead-screw LS that propels the Wedge J. 
The change-gear wheel sleeve p is mounted 
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on an arm q that can be adjusted about the 
axis of the lead-screw as in a lathe, so as 
to support change wheels p" and bring dif 
ferent sizes of these wheels into accurate 
mesh with the gear-pinion p" on the worm 
shaft. The rotation of the Worm-wheel W. 
that turns the mandrel M being effected 
slowly by the relatively fast-turning worm 
it fixed on the shaft to 0°, and the travel's- 
ing of the mandrel (that combined with the 
turning, generates the spiral of the screw 
thread) being effected slowly by reducing 
gear p p? pp, lead-screw LS and wedge 
J, it will be seen that just as the rotary 
movement of W and the traversing move 
ment of M are reduced in relation to the 
angular velocity of the shaft 0 w°, so also 
will be reduced the effect on the rotation 
of W and the traverse of M of any error 
in the transmission of the angular velocity 
of v, u) aforesaid to the parts ultimately 
driven by it. Furthermore, the change-gear 
(such as p" p. p p) for the different 
pitches of screwthread being high speed and 
acting as a reducing-gear in synchronizing 
both the turning and traversing of the man 
drel, it follows that ordinary commercially 
cut gears can be used without materially 
affecting the accuracy of the work, for er 
rors in the gears will be reduced down be 
fore they get as far as the lead-screw spin 
dile, to dimensions so Small as even upon 
the finest work to be negligible. 
Inasmuch as the springs St S9 as aforesaid 

are sufficiently strong to prevent the tail 
end MT of the mandrel M from ever leav 
ing the face J' of the wedge J, the trav 
ersing movement of the mandrel, no less 
than its movements of rotation may be con 
sidered as under positive control, for while 
the devices for rotating the mandrel are in 
the strictest sense positive, the gear for 
traversing the mandrel is strictly positive 
when the mandrel is being thrust toward 
the front of the machine and the Screw is 
being formed. 

Referring now to Figs. 3, 5, 6 and 7, cut 
ter-carrier-bars or “carriers' 3 and 4 are 
set on opposite sides of the chuck C (Fig. 
3) so as to be 180 degrees apart and radial 
and perpendicular to the mandrel-axis. 
The cutters 3° 4 for cutting the thread are 
circular “form' turning-tools preferably 
each cutting on one flank of the screw 
thread only, and each is mounted with the 
center line of its cutting edge in line with 
the axis of the cutter-carrier, which carrier 
is cylindric. A saddle for each cutter 
carrier is provided and may be constituted 
by a substantial lever L or L appropriated 
to it and pivoted at L' or L° respectively to 
the main frame F at a point much nearer 
the left-hand end of each lever than to the 
other. The longer ends it of these levers 
are capable of a slight movement toward 
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and away from one another, like a pair of 
jaws. Each cylindric cutter-carrier 3 or 
4 is adjustable to slide endwise along and 
also to turn in a bearing or bore in its sad 
dle arranged radially to the mandrel-axis, 
and it can be clamped by clamp-screws li 
(see Fig. 5) or to in the position to which 
it is thus adjusted. One cutter-carrier 4 
(see also Fig. 5) is directly mounted in the 
lever L', the other 3 is in a carriage L form 
ing part of the lower arm of the lever L* 
but capable of being moved in relation to 
the latter along guide bars G on the lever 
that are parallel to the mandrel-axis. This 
latter adjustment is to enable the cutter 
carrier with its cutter to be set to suit the 
pitch of the thread being cut, and is con 
trolled by a suitable micrometer m, which 
actuates an adjusting Wedge L' bearing 
against a projection G8 on the upper guide 
bar G. Clamping bolts are provided at 
(7 or q to lock the levers in adjusted posi 
tion while a cut is being taken. 
Of these bolts, of passes through a plain 

hole in a triangular clamp-plate d' into a 
threaded hole in the frame F of the machine 
(see Figs. 5 and 7). The bolt-head bears 
on the clamp-plate near one end thereof, and 
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the outer end of the clamp-plate c rests on 
a fixed extension or stud is in the frame F. 95 
The corners 68 and a? of c' rest respectively 
on the levers L and L'; so, by screwing in 
the bolt of the levers L° and L are pressed 
by the clamp-plate c toward the frame, at 
points near to the lever pivots L. L. 100 
The bolt of controls a similar clamp c 

which by its corners c* and 64* bears on the 
lever's Li Li' at points remote from their 
pivots L and L°. 
The bolt 9 has upon it a box nut 9 the 105 

inner end of which bears on the side of the 
lever L; a similar bolt (7° has a similar box 
nut go which bears on the side of the 
lever 8. 
A wedge O and a micrometer adjustment ll.0 

an' therefore are provided to move the cut 
ters toward and away from one another by 
altering the distance between the adjacent 
longer ends l l of the saddles or levers 
L. L aforesaid. The wedge is kept by a 115 
spring in compression, m”, against the end 
of the micrometer device on and the sides 
of the wedge bear against half-bushes 298 (9. 
which are seated in the ends of the longer 
arms lit. A spring O in compression acts, 120 
See Figs. 3 and 5, between the adjacent heels 
or arms of the said levers LL" to keep the 
outer arms thereof pressed toward the afore 
said wedge O. 
The cutter-carriers 3 and 4 are adjustably 125 

rotatable in their bearings to set the cutters 
to suit the angle of thread to be cut, and 
they are arranged to slide in the same bear 
ings to suit different diameters of screw 
gages or other Work indicated at WK in 130 



Figs. 3 and 5. The rotation of the cutter 
carriers 3 and 4 in their bearings is con 
trolled by an arm 30 or 40 fixed to each and 
actuated by an adjusting screw 31 or 41 
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and spring-plunger 32 or 42. After the cut 
ters have been thus angled correctly, the end 
wise adjustment of the cutter-carriers can 
be effected by means of standard distance 
pieces 33 43. Against the outer end of each 
distance-piece rests a screw 44 in the carrier 
40 and 34 in the carrier 30. The inner end 
of the distance-piece 33 rests in a seat 35 
formed in the carriage L as shown. By a 
choice of distance-pieces of suitable length 
the situation of the carriers 3 and 4 can be 
adjusted to definite positions to suit par 
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3) so that no distortion or displacement of 
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50 

ticular diameters of screws as regards their 
endwise movement in relation to the levers 
in which they are borne. 
An independent fine axially-endwise ad 

justing device for the carrier 4 consists of 
a micrometer-screw-actuated wedge 45 for 
adjusting a sliding abutment 46 against 
which the inner end of the distance-piece 
43 bears; this is provided in the lever L' 
only, so that the carrier 4 and its cutter 4" 
may be adjusted to and from the work to 
precisely the same distance as that of the 
cutter 3 from the exact center of the work. 
The clamping bolts lol clamp the cutter 

carriers in their bores in the positions into 
which they have been radially and rotatably 
adjusted. 
The saddles or levers LL" themselves are 

finally clamped down to the frame F by the 
clamping devices (° q' ('q aforesaid which 
engage each saddle at three points (see Fig. 
the saddle can take place from the action of 
the clamps. 
As the cutter-carriers and the saddles or 

levers on which they are mounted are all 
rigidly locked after adjustment, there are 
no slacks or oil films anywhere in the cutter 
supporting devices that vary and may alter 
the cut during the actual cutting of the 
screwthread. , 

The work in the collet chuck C is pref 
erably gripped on two parts of the shank 
of the screw or gage so as in effect to secure 
it rigidly to the mandrel M before men 
tioned. 

55 

In the case of cutters with widely-spaced 
teeth, these driving-shafts should preferably 
be so geared together as to insure that the 
respective teeth of each cutter act on the 
work simultaneously with the respective 

- teeth on the other cutter. 

60 
What I claim as my invention and desire 

to secure by Letters Patent is:- 
1. A machine provided with a rotary 

traversing mandrel combined with a shaft 
and two separate trains of reducing gearing, 
which two trains are connected separately 

65 from one another to the said shaft, and are 

to that of the said shaft and the other train 
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operative connections of a positive kind con 
necting the mandrel and said shaft and are 
proportioned the one train to turn the man 
drel at an angular velocity low in relation 

70 
to impart “traverse' to the mandrel of a 
linear velocity low in relation to the periph 
eral velocity of that shaft. 

2. The subject-matter of preceding claim 
ing-clause No. 1, plus two cutting-tools ad 
justably mounted in supports on the ma 
chine-frame and situated at opposite sides 
of the mandrel-end to minimize unbalanced 
cross-thrust on it. 

3. The subject-matter of preceding claim 
ing-clause No. 1, plus two cutting-tools ad 
justably mounted in supports on the ma 
chine-frame and situated at opposite sides 
of the mandrel-end to minimize unbalanced 
cross-thrust on it and locking means for 
locking the adjusted tools and their supports 
in relation to the machine-frame after their 
adjustment in relation thereto. 

4. The subject-matter of preceding claim 
ing-clause No. 1, plus two cutting-tools ad 
justably mounted in supports on the ma 

75 

80 

90 

chine-frame and situated at opposite sides 
of the mandrel-end to minimize unbalanced 
cross-thrust on it and so as to be adjustable 
along radii of the Work toward and away 
from it and adjustable rotarily about their 
own axes which are normal to the axis of 

95 

the work. 
5. The subject-matter of preceding claim 

ing-clause No. 1, plus two cutting-tools ad- 100 
justably mounted in supports on the ma 
chine-frame and situated at opposite sides 
of the mandrel-end to minimize unbalanced 
cross-thrust on it, and so to be adjustable 
along radii of the work toward and away 
from it and adjustable rotarily about their 
own axes which are normal to the axis of 
the work, and locking means for locking the 
adjusted tools and their supports in relation 
to the machine-frame after their adjustment 110 
in relation thereto. 

6. The subject-matter of preceding claim 
ing-clause No. 1, plus two cutting-tools ad 
justably mounted in supports on the ma 
chine-frame and situated at opposite sides of 115 
the mandrel-end to minimize unbalanced 

105 

cross-thrust on it and so as to be adjustable 
along radii of the work toward and away 
from it and adjustable rotarily about their 
own axes which are normal to the axis of the 120 
work, and means to adjust one of the cutters 
in a direction parallel to that of the work 
axis. 

7. The subject-matter of preceding claim 
ing-clause No. 1, plus two cutting-tools ad- 125 
justably mounted in supports on the ma-. 
chine-frame and situated at opposite sides 
of the mandrel-end to minimize unbalanced 
cross-thrust on it and so as to be adjustable 
along radii of the work toward and away 130 
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from it and adjustable rotarily about their 
OWn axes which are normal to the axis of the 
Work, means to adjust one of the cutters in 
a direction parallel to that of the Work-axis 
and locking means for locking the adjusted 
tools and their supports in relation to the 
machine-frame after their adjustment in re 
lation thereto. 

S. in a machine tool the combination of a 
plurality of cutters Supported on opposite 
sides of the work, each cutter to act against 
a face of the thread contour different from 
the face against which the companion cutter 
acts. One cutter adjustable in its support in 
a direction parallel to that of the axis of 
the Work and independently of the other, 
and means for adjusting them simultane 
ously toward and away from the Work. 

9. in a machine tool the combination of 
two cutters supported on opposite sides of 
the Work one adjustable in its support in 
a direction parallel to that of the axis of 
the work and independently of the other, 
means for adjusting them simultaneously 
toward and away from the Work and means 
whereby one of the cutters is adjustable 
along a radius of the Work toward and away 
from the Work independently of its com 
panion. 

10. In a machine tool the combination of 
a rotary traversing mandrel, bearings in 
which it is movable endwise as well as ro 
tatably, a driving-shaft, a train of reducing 
gearing which forms an operative connec 
tion between said mandrel and driving-shaft 
and turns the former at an angular velocity 
lower than that of the latter, a wedge with 
two long faces against One of which faces the 
tail of the traversing mandrel abuts, yield 
ing means to press the Said tail against the 
wedge, a slideway constituting an abutment 
along which the Wedge slides and which is 
at an angle to that One of the long Wedge 
faces against which the mandrel tail abuts 
and a train of reducino-gearing forming an 
operative driving-connection to propel the 
wedge and so proportioned that the linear 
movement thereby imparted to the Wedge 
shall be low in relation to the peripheral ve 
locity of the shaft from which said reducing 
gear is actuated. 

11. In a machine tool the combination of 
a rotary traversing mandrel, bearings in 
which it is movable endwise as well as ro 
tatably, a driving-shaft, a train of reducing 
gearing which forms an operative connec 
tion between said mandrel and driving-shaft 
and turns the former at an angular velocity 
lower than that of the latter, a Wedge With 
two long faces against One of which faces 
the tail of the traversing mandrel abuts, 
yielding means to press the said tail against 
the wedge, a slideway constituting an abut 
ment along which the Wedge slides and 
which is at an angle to that one of the long 

wedge-faces against which the mandrel tail 
abuts, a lead-screw in fixed bearings, a driv 
ing-shaft for the lead-screw, and a train of 
reducing-gearing which forms an operative 
connection between said lead-screw and the 
Said driving-shaft of the lead-screw and 
turns the lead-Screw at an angular velocity 
lower than that of its driving-shaft. 

12. in a machine tool the combination of 
a rotary traversing mandrel, bearings in 
which it is movable endwise as well as ro 
tatably, a driving shaft, a train of reduc 
ing-gearing which forms an operative con 
nection between said mandrel and driving 
shaft and turns the former at an angular 
Velocity lower than that of the latter, a 
Wedge with two long faces against one of 
which faces the tail of the traversing man 
drel abuts at a right angle, yielding means to 
press the Said tail against the Wedge, a slide 
Way constituting an abutment along which 
the Wedge slides and which is at an angle 
to that one of the long wedge-faces against 
which the mandrel tail abuts, a lead-screw in 
fixed bearings, a driving-shaft for the lead 
Screw, a train of reducing-gearing which 
forms an operative connection between said 
lead-screw and the said driving-shaft of the 
lead-Screw and turns the lead-screw at an 
angular velocity lower than that of its driv 
ing shaft, a worm-wheel co-axial With the 
raversing mandrel and in sliding but rela 

tively non-rotary connection there with, and 
a wom-shaft geared with the worm-wheel 
and Set in bearings in the machine-frame 
with its axis parallel to the axis of the lead 
SCW. 

13. in a machine tool the combination of 
a rotary traversing mandrel, bearings in 
which it is movable end Wise as well as ro 
tatably, a driving-shaft, a train of reducing 
gearing which forms an operative connection 
between said mandrel and driving-shaft and 
turns the former at an angular velocity 
lower than that of the latter, a wedge with 
two long faces against one of which faces the 
tail of the traversing mandrel abuts, yield 
ing means to press the said tail against the 
Wedge, a slideway constituting an abutment 
along which the Wedge slides and which is 
at an angle to that, one of the long wedge 
faces against, which the mandrel tail abuts, a 
lead-screw in fixed bearings, a driving-shaft 
for the lead-screw, a train of reducing-gear 
ing which forms an operative connection be 
tween said lead-screw and the said driving 
shaft of the lead-screw and turns the lead 
screw at an angular velocity lower than that 
of its driving-shaft, a nut mounted on the 

... wedge and rotatable on it but held against 
endwise movement in relation to the Wedge 
and threaded to the lead-screw, a cam sta 
tionary alongside the line in which the nut 
moves with the Wedge, and a lever extend 
ing from the nut and means to keep Said 
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lever pressed against the cam while it is 
drawn along the cam in the movement of the 
nut. 

14. In a machine tool the combination of 
a rotary traversing mandrel, bearings in 
which it is movable endwise as well as ro 
tatably, a driving-shaft, a train of reducing 
gearing which forms an operative connec 
tion between said mandrel and driving-shaft 
and turns the former at an angular velocity 
lower than that of the latter, a wedge with. 
two long faces against one of which faces 
the tail of the traversing mandrel abuts at a 
right angle, yielding means to press the said 

5 tail against the wedge, a slideway constitut 
ing an abutment along which the Wedge 
slides and which is at an angle to that One 
of the long Wedge-faces against which the 
mandrel tail abuts, a lead-Screw in fixed 
bearings, a driving-shaft for the lead-screw, 
a train of reducing-gearing which forms an 
operative connection between said lead 
screw and the said driving-shaft of the 
lead-Screw and turns the lead-Screw at an 
angular velocity lower than that of its driv 
ing-shaft, a nut mounted on the wedge and 
rotatable on it. but held against endwise 
movement in relation to the Wedge and 
threaded to the lead-Screw, a can stationary 
alongside the line in which the nut moves 
with the wedge, and a lever extending from 
the nut and means to keep said lever pressed 
against the cam while it is drawn along the 
cam in the movement of the nut. 

15. In a machine tool the combination of 
a rotary traversing mandrel, bearings in 
which it is movable endwise as well as ro 
tatably, a driving-shaft, a train of reducing 
gearing which forms an operative connec 
tion between said mandrel and driving-shaft 
and turns the former at an angular velocity 
lower than that of the latter, a wedge with 
two long faces against one of which faces 
the tail of the traversing mandrel abuts, 
yielding means to press the said tail 
against the wedge, a slideway constituting 
an abutment along which the Wedge slides 
and which is at an angle to that one of the 
long wedge-faces against which the mandrel 
tail abuts, a lead-screw in fixed bearings, a 
driving-shaft for the lead-screw, a train of 
reducing-gearing which forms an operative 
connection between said lead-screw and the 
said driving-shaft of the lead-screw and 
turns the lead-Screw at an angular velocity 
lower than that of its driving-shaft, a nut 
motinted on the Wedge and rotatable on it 
but held against endwise movement in rela 
tion to the wedge and threaded to the lead 
Screw, a cam stationary alongside the line 
in which the nut moves with the Wedge, a 
lever extending from the nut and means to 
keep said lever pressed against the cam 
while it is drawn along the cam in the move 
ment of the nut and two cutting-tools ad 
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Fict, . . . . . . . . corry 1 h 3 a justably mounted in Supports on the ma 
chine-frame and situated at opposite sides 
of the mandrel-end to minimize unbalanced 
croSS-thrust on it. 

16. In a machine tool the combination of 
a rotary traversing mandrel, bearings in 
which it is movable endwise as well as ro 
tatably, a driving-shaft, a train of reducing 
gearing which forms an operative connec 
tion between said mandrel and driving-shaft 
and turns the former at an angular velocity 
lower than that of the latter, a wedge with 
two long faces against one of which faces the 
tail of the traversing mandrel abuts, yield 
ing means to press the said tail against the 
Wedge, a slideway constituting an abutment 
along which the wedge slides and which is 
at an angle to that one of the long wedge 
faces against which the mandrel tail abuts, a 
lead-screw in fixed bearings, a driving-shaft 
for the lead-Screw, a train of reducing-gear 
ing which forms an operative conection be 
tween said lead-screw and the said driving 
shaft of the lead-screw and turns the lead 
Screw at an angular velocity lower than that 
of its driving-shaft, a nut mounted on the 
wedge and rotatable on it but held against 
endwise movement in relation to the wedge 
and threaded to the lead-screw, a cam sta 
tionary alongside the line in which the nut 
moves with the wedge, a lever extending 
from the nut and means to keep said lever 
pressed against the cam while it is drawn 
along the cam in the movement of the nut, 
and cutter-carrier bars borne by the machine 
frame 180° apart and radial and perpen 
dicular to the mandrel-axis and rotatable 
and endwise movable in relation to their sup 
ports on the machine-frame. 

17. In a machine tool the combination 
of a rotary traversing mandrel, bearings in 
which it is movable endwise as well as ro 
tably, a driving-shaft, a train of reducing 
gearing which forms an operative connec 
tion between Said mandrel and driving 
shaft and turns the former at an angular 
velocity lower than that of the latter, a 
Wedge with two long faces against one of 
which faces the tail of the traversing man 
drel abuts, yielding means to press the said 
tail against the wedge, a slideway consti 
tuting an abutment along which the Wedge 
slides and which is at an angle to that one of 
the long wedge-faces against which the man 
drel tail abuts, a lead-Screw in fixed bearings, 
a driving-shaft for the lead-screw, a train 
of reducing gearing which forms an opera 
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the said driving-shaft of the lead-screw 
and turns the lead-screw at an angular 
velocity lower than that of its driving 
shaft, a nut mounted on the wedge and ro 
tatable on it but held against endwise move 
ment in relation to the wedge and threaded 
to the lead-Screw, a cam stationary along 
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side the line in which the nut moves with 
the wedge, a lever extending from the nut 
and means to keep said lever pressed against 
the cam while it is drawn along the cam in 
the movement of the nut, two cutting-tools 
adjustably mounted in supports on the 
machine-frame and situated at opposite 
sides of the mandrel-end to minimize un 
balanced cross-thrust on it, a saddle carry 
ing each cutting-tool and pivoted by one 
end of the saddle to the machine-frame, both 
saddles pivoted at one side of the mandrel 
and extended from their pivots past the 
mandrel to its opposite side, and clamps for 
the saddles. 

18. In a machine tool the combination 
of a rotary traversing mandrel, bearings in 
which it is movable endwise as well as 
rotatably, a driving-shaft, a train of re 
ducing gearing which forms an operative 
connection between said mandrel and driv 
ing-shaft and turns the former at an an 
gular velocity lower than that of the lat 
ter, a wedge with two long faces against one of which faces the tail of the traversing 
mandrel abuts, yielding means to press the 
said tail against the wedge, a slideway con 
stituting an abutment along which the 
wedge slides and which is at an angle to 
that one of the long wedge-faces against 
which the mandrel tail abuts, a lead-screw 
in fixed bearings, a driving-shaft for the 
lead-screw, a train of reducing gearing 
which forms an operative connection be 
tween said lead-screw and the said driving 
shaft of the lead-screw and turns the lead 
screw at an angular velocity lower than 
that of its driving-shaft, a nut mounted 
on the wedge and rotatable on it but held 
against endwise movement in relation to 
he wedge and threaded to the lead-screw, 
a cam stationary alongside the line in which 
the nut moves with the wedge, a lever ex 
tending from the nut and means to keep 
said lever pressed against the cam while 
it is drawn along the cam in the movement 
of the nut, two cutting-tools adjustably 
mounted in supports on the machine-frame 
and situated at oppositesides of the mandrel 
end to minimize unbalanced cross-thrust on 
it, a saddle carrying each cutting-tool and 
pivoted by one end of the saddle to the ma 
chine-frame, both saddles pivoted at one 
side of the mandrel and extended from their 
pivots past the mandrel to its opposite side, 
clamps for the saddles, a carriage inter 
posed between one saddle and one cutter, 

saddle, and guides on said saddle for the 
carriage that are parallel to the mandrel 
alXS. 

19. In a machine tool the combination of 
a rotary traversing mandrel, bearings in 
which it is movable endwise as well as ro 

tatably, a driving-shaft, a train of reducing 
gearing which forms an operative connec 
tion between said mandrel and driving-shaft 
and turns the former at an angular velocity 
lower than that of the latter, a wedge with 
two long faces against one of which faces 
the tail of the traversing mandrel abuts, 
yielding means to press the said tail against 
the Wedge, a slideway constituting an abut 
nent along which the Wedge slides and 
which is at an angle to that one of the 
long wedge-faces against which the man 
drel tail abuts, a lead-screw in fixed iear 
ings, a driving-shaft for the lead-screw, a 
train of reducing gearing which forms an 
operative connection between said lead 
screw and the said driving-shaft of the lead 
screw and turns the lead-screw at an angll 
lar velocity lower than that of its driving 
shaft, a nut mounted on the wedge and ro 
tatable on it, but held against endwise move 
ment in relation to the wedge and threaded 
to the lead-screw, a can stationary along 
side the line in which the nut moves with 
the Wedge, a lever extending from the in it 
and means to keep said lever pressed against 
the cam while it is di'awn along the cam 
in the movement of the nut, two cutting 
tools adjustably mounted in supports on the 
machine-frame and situated at opposite 
sides of the mandrel-end to minimize un 
balanced cross-thrust on it, a saddle cairy 
ing each cutting-tool and pivoted by one 
end of the Saddle to the machine-fraine. 
both saddles pivoted at one side of the man 
drel and extended from their pivots past 
the mandrel to its opposite side, yielding 
in eans which thrust, the saddles toward Oine 
another at that side of the mandrei willich 
faces away from the saddle pivots, and a 
wedge between the approaching portions of 
the saddles which is adjustable in a direc 
tion perpendicular to the piane of their ap 
proach, and clamps for the saddles. 

20. In a machine tool the combination of 
a rotary traversing in and 'el, bearings it 
which it is movable endwise as well as iro 
tatably, a driving-shaft, a ti’ain of reduc 
ing gearing which forms an operative con 
nection between said maindrel and dri 
shaft and turns the former at an angui: l' 
velocity lower than that of the latter. a 
Wedge with two long faces against One of 
which faces the tail of the traversing man 
drel abuts, yielding means to press the sai 
tail against the wedge, a slideway constitut 
ing an abutment, along which the wedge 
slides and which is at an angle to that one 
of the long wedge-faces against which the 
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mandrel tail abuts, a lead-screw in fixed 
bearings, a driving-shaft for the lead-screw, 
a train of reducing gearing which forms an 
operative connection between said lead 
screw and the said driving-shaft of the lead 
Screw and turns the lead-screw at an angu 
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lar velocity lower than that of its driving 
shaft, a nut mounted on the wedge and ro 
tatable on it but held against endwise move 
ment in relation to the wedge and threaded 
to the lead-screw, a cam stationary along 
side the line in which the nut moves with 
the wedge, a lever extending from the nut 
and means to keep said lever pressed against 
the movement of the nut, two cutting-tools 
adjustably mounted in supports on the ma-. 
chine-frame and situated at opposite sides 
of the mandrel-end to minimize unbalanced. 
cross-thrust on it, a saddle carrying each cutting-tool and pivoted by one end of the 
saddle to the machine-frame, both saddles 
pivoted at one side of the mandrel and ex 
tended from their pivots past the mandrel 
to its opposite side, yielding means which 
thrust the saddles toward one another at 
that side of the mandrel which faces away 
from the saddle pivots, a wedge between the 
approaching portions of the saddles which 
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is adjustable in a direction perpendicular 
to the plane of their approach, clamps for 
the Saddles, a carriage interposed between 
one saddle and one cutter, to support the 
cutter adjustably along the length of the 
mandrel in relation to that saddle, and 
guides on said saddle for the carriage that 

21. In a machine tool the combination of 
a rotary traversing mandrel, bearings in 
which it is movable endwise as well as rota 
tably, a driving-shaft, a train of reducing 
gearing which forms an operative connec 
tion between said mandrel and driving 
shaft and turns the former at an angular 
velocity lower than that of the latter, a 
Wedge with two long faces against one of 
which faces the tail of the traversing man 
drel abuts, yielding means to press the said 
tail against the wedge, a slide-way consti 
tuting an abutment along which the wedge 
slides and which is at an angle to that one 
of the long wedge-faces against which the 
mandrel tail abuts, a lead-screw in fixed 
bearings, a driving-shaft for the lead-screw, 
a train of reducing gearing which forms an 
operative connection between said lead 
screw and the said driving-shaft of the lead 
screw and turns the lead-screw at an angular 
velocity lower than that of its driving, 
shaft, a nut mounted on the wedge and ro 
tatable on it but held against endwise move 
ment in relation to the wedge and threaded 
to the lead-screw, a cam stationary along 
side the line in which the nut moves with 
the wedge, a lever extending from the nut 
and means to keep said lever pressed against 
the cam while it is drawn along the cam in 
the movement of the nut, two cutting-tools 
adjustably mounted in supports on the ma-. 
chine-frame and situated at opposite sides 
of the mandrel-end to minimize unbal 
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anced cross-thrust on it, and locking means 
for locking the adjusted tools and their Sup 
ports in relation to the machine-frame after 
their adjustment in relation thereto. 

22. In a machine tool the combination of 
a rotary traversing mandrel, bearings in 
which it is movable endwise as well as rota 
tably, a driving-shaft, a train of reducing 
gearing which forms an operative connec 
tion between said mandrel and driving 
shaft and turns the former at an angular 
velocity lower than that of the latter, a 
wedge with two long faces against one of 
which faces the tail of the traversing man 
drel abuts, yielding means to press the said 
tail against the wedge, a slide-way consti 
tuting an abutment along which the wedge 
slides and which is at an angle to that one 
of the long wedge-faces against which the 
mandrel tail abuts, a lead-screw in fixed bearings, a driving-shaft for the lead-screw, 
a train of reducing gearing which forms an 
operative connection between said lead 
screw and the said driving-shaft of the lead 
screw and turns the lead-screw at an angular 
velocity lower than that of its driving 
shaft, a nut mounted on the wedge and ro 
tatable on it but held against endwise move 
ment in relation to the wedge and threaded 
to the lead-screw, a cam stationary along 
side the line in which the nut moves with 
the wedge, a lever extending from the nut 
and means to keep said lever pressed against 
the cam while it is drawn along the cam in 
the movement of the nut, cutter-carrier bars 
borne by the machine-frame 180° apart and 
radial and perpendicular to the mandrel 
axis and rotatable and endwise movable in 
relation to their supports on the machine 
frame, and locking means for locking the 
adjusted tools and their supports in rela 
tion to the machine-frame after their ad 
justment in relation thereto. 

23. In a machine tool the combination of 
a rotary traversing mandrel, bearings in 
which it is movable endwise as well as rota 
tably, a drivingshaft, a train of reducing 
gearing which forms an operative connec 
tion between said mandrel and driving 
shaft and turns the former at an angular 
velocity lower than that of the latter, a 
wedge with two long faces against one of 
which faces the tail of the traversing man 
drel abuts, yielding means to press the said 
tail against the wedge, a slideway consti 
tuting an abutment along which the wedge 
slides and which is at an angle to that one 
of the long wedge-faces against which the 
mandrel tail abuts, a lead-screw in fixed bearings, a driving-shaft for the lead-screw, 
a train of reducing gearing which forms an 
operative connection between said lead 
Screw and the said driving-shaft of the lead 
Screw and turns the lead-screw at an angul 
lar velocity lower than of its driving-shaft, 
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a nut mounted on the wedge and rotatable 
on it but held against endwise movement 
in relation to the wedge and threaded to the 
lead-Screw, a cam stationary alongside the 
line in which the nut moves with the Wedge, 
a lever extending from the nut and means 
to keep Said lever pressed against the cam 
while it is drawn along the cam in the 
movement of the nut, two cutting-tools ad 
justably mounted in supports on the ma 
chine-frame and situated at opposite sides 
of the mandrel-end to minimize unbalanced 
Cross-thrust on it, a saddle carrying each 
cutting-tool and pivoted by one end of the 
Saddle to the machine-frame, both saddles 
pivoted at One side of the mandrel and ex 
tended from their pivots past the mandrel 
to its opposite side, clamps for the saddles 
and locking means for locking the adjusted 
tools and their supports in relation to the 
machine-frame after their adjustment in 
relation thereto. 

24. In a machine tool the combination of 
a rotary traversing mandrel, bearings in 
which it is movable endwise as well as ro 
tatably, a driving-shaft, a train of reduc 
ing gearing which forms an operative con 
nection between said mandrei and driving 
shaft and turns the former at an angular 
velocity lower than that of the latter, a 
Wedge with two long faces against one of 
which faces the tail of the traversing man 
drel abuts, yielding means to press the said 
tail against the Wedge, a slideway constitut 
ing an abutment along which the wedge 
slides and which is at an angle to that one 
Of the long Wedge-faces against which the 

mandrel tail abuts, a lead-screw in fixed 
bearings, a driving-shaft for the lead-screw, 
a train of reducing gearing which forms an 
operative connection between said lead 
Screw and the said driving-shaft of the 
lead-Screw and turns the lead-screw at an 
angular velocity lower than that of its driv 
ing-shaft, a nut mounted on the Wedge and 
rotatable on it but held against endwise 
movement in relation to the Wedge and 
threaded to the leadscrew, a cam stationary 
alongside the line in which the nut moves 
with the Wedge, a lever extending from the 
nut and means to keep said lever pressed 
against the cam while it is drawn along 
the cam in the movement of the nut, two 
cutting - tools adjustably mounted in Sup 
ports on the machine-frame and situated 
at opposite sides of the mandrel-end to 
minimize unbalanced cross-thrust on it, a 
Saddle carrying each cutting-tool and piv 
oted by one end of the saddle to the ma 
chine-frame, both saddles pivoted at One 
side of the mandrel and extended from their 
pivots past the mandrel to its opposite side, 
clamps for the saddles, a carriage inter 
posed between one saddle and one cutter, to 
Support the cutter adjustably along the 
length of the mandrel in relation to that 
saddle, guides on said saddle for the car 
riage that are parallel to the mandrel-axis, 
and locking means for locking the adjusted 
tools and their supports in relation to the 
machine-frame after their adjustment in re 
lation thereto. 
In testimony whereof I affix my signature. 

ARTHUR ERNEST JERRAM. 
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