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To (5? / whmn it may concerm:

Be it known that I, Duanxe H. LHURCH of
Newton, in the county of Middlesex and State
of Massachusetts haveinvented certain new
and useful Impmvements in Machines for
Tapelmn Steady- Pins, of which the t“ollmx ng
18 a specifieation. . ' -

Thisinvention has relatwn to mﬂ,ehmes for

performing work on the parts of a wateh in

the process of construction; and it has for
ifisobject the automatic tapering of the dowel-
pins and sockets which connect two parts or
plates of a watch or hold them in a particu-
lar relation to each other.

Heretofore it has been the practice to pm
vide the platesor parts with eylindrical dowel
or steady pins and sockets; but this has oc¢-
casloned moreor less difficulty in separating
the said parts after they have been connected
together. By tapering the pins and sockets
the parts may be readily connected and de-

tached; butin watechmaking, where the work

I8 very fine, there is danger of the pins and
sockets being tapered to a greater or less ex-
tent, wher ebj they will not fit aocnmtely
and heme another Gbgject of this invention is
to simultaneously taper a pin and its socket,
whereby they shall- be exactly rm:qulelrlerlta,l
and fit each other with great exactness, inas-
much as the degree of taper of the soeket and
the pin must be the same and the cutters

“must operate the same length of time on both. "

In the embodiment of the invention here-
inafter deseribed at length the work is placed
upon the tables, which are reciprocated be-
neath the cutters and are automatically
stopped at-predetermined points beneath the
latter, so as to present the work thereto. The
tables are raised and the cutting-tools are
subsequentlydepressed tocut awaythe stock,
the two spindles on which the cutting-tools
are mounted being rotated simultaneously
and depressed to the same extent. "The tools
are secured 1n tool-holders pivotally connect-
ed to the spindles, and as the spindles are
depressed the tool-holders are automatically
swung upon their pivots to move the cutting
pomts or edges of the tools radially of the
Th_@ movement of all the pmts of
the machine is caused by automatically-act-

- ing mechanism set in motion by the operator
) .‘ELf[“Gl the work has ; Jeen placed upon the ta-

“vention,

"shown in section.

the carriage.

| bles, and a,fl'er the tapering of the pins and
sockets is completed the tables are moved

forward to receive fresh plates and the ma-

chine 1s automatically stopped.

Reference is to be had to the accompanying

drawings, and to the letters marked thereon,
| forming a part of this specification, the same

letters designating the same partsor features,

~as-the case may be, wherever they occur.

55

60q

Of the drawings, Figure 1 represents in

front elevation a maehine" embodying the in-
Fig. 2 represents a rear elevation
of the same, a poftion of the carriage being

longitudinal section on the line 3 3 of Fig. 1.
I‘w' 4 represents another longitudinal sec-
tton on the line 44 of Fig. 1. Fig. 5 repre-
sents still another lonﬁltudmﬂl section on the
irregular line 5 5 of ]310' 1. Figs. 6, 7, and
8 represent a series of 10nfr1tudma1 sections

uponline 6 6 of Kig. 5 to %howthe stop-leverin

“three different positions, whereby it engages

either one of the three stop-pins mounted on
ig. 9 represents in sectional
view and somewhat enlarged one of the spin-
dles and the part which it carries. Iigs. 10,

11, and 12 represent still further enlarrred
S@CLIOD‘S of the lower end of the spindle zmd
the work- holder for the purpose of illustrat-
ing the tapering of one of the sockets, Ifig.

12 being a section on the line 12 12 of Flﬂ* 10.

IFigs. 13 and 14 represent views Slmﬂm to
Fws 10 and 11 of the tool-holder and the tool
for tapering a steady-pin. FKig. 15 represents
a similar section on the line 15 15 of Fig 10 of
the tool for tapering a socket. I'ig. 1b rep-
resents a similar section on the hne 16 16 of
I‘w* 14 of the tool for tapering a pin.

| _Refernnﬂ' to the drawings and to the ma-
chine thereon portrayed whieh I have se-
lected for the purpose of illustration, A indi-
cates the work-bench, on which the machine
is placed, the base of the latter comprising a
base-plate a, a front wall a', a rear wall «?,
and two side walls «® a', respectively. In
I'igs. 1 and 2 the front and rear walls have
been removed for the purpose of showing the
interior of the machine. Suppor ted upon the
side walls is a bed-plate ¢°, and journaled in
the said side walls between the plates ¢ and
a’ is a shaft b, whieh I term the *‘ cam-shaft.”

| Upon oneend of this shaftissecured a worm-

Kig. 3 1epmser1tsa centr al—
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wheel b', intermeshing with and driven bya

worm 0° on a longitudinally-arranged shaft c,
supported in suitable bearings depending
from the bed-plate a®>. The shaft cis driven
by a belt-wheel ¢, having its hub secured
thereon, and the belt c*from the pulley passes

around an idler ¢?, journaled in the bracket

¢', extending upwardly from the table A.
A shipper-lever ¢° is pivoted in a bracket ¢f,

projecting downwardly from the table, and

the rear end is connected by a link to a foot-
treadle. (Not shown.) This lever is like-
wise connected with a clutch mechanism on
the counter-shaft, whereby when the front
end of the shipper-lever is elevated the belt
1s driven, and when the said-front end is de-
pressed the beltis brought to a stop. I have
not deemed 1t necessary to show these last-
named parts, as they are well known and
tform no part of the present invention. |

Mounted upon the bed-plate o®is acarriage
d, arranged to slide longitudinally thereon.
It 1s provided with a dovetailed slot or groove
to receive a dovetailed tongue secured upon
the bed-plate, these parts being illustrated
in I'ig. 2. The bed-plate is provided with a
deep comparatively-wide longitudinal groove
a’ in which is placed a cylinder consisting of
a block a', bored out longitudinally and hav-

ing itsends closed by the round plugs, plates,

or caps a® a’. The end plate or cap af is se-
cured in place by screws a'%, passed through
the walls of the cylinder; but the end plate

@’ is secured in place by a cross-bar a', hav-

35

40

- passed upwardly through the bed-plate a

Ing its ends attached to the end of the bed-
plate, as shown in Fig. 13. The block of
which the ecylinderis formed is broader at the
top to provide a dovetailed tongue which lies
in the slot or groove in the carriage d. The
cylinder is secured in place by screws a®? al?,
into apertures in the underside of the eylin-
der, there being set-screws a® ¢®, likewise

passed through the bed-plate, but bearing

against the underside of the cylinder. These

~screws not only secure the cylinder in place
upon the machine, but they likewise provide

for a vertical adjustment of the same, where-

50

55
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by one end or the other or both ends may be

adjusted bodily relatively to the base of the
machine. Within the eylinder is placed a

piston a', which is longitudinally extended,
as shown in Fig. 3, and which is connected to

the carriage d by ascrewd’, havingits reduced

end passed through a slot a!® in the top wall |

of the cylinderinto an aperture in the piston.
Air-ducts e ¢’ lead from the ends of the eyl-

inder through the bed-plate and connect with

ducts e® ¢ in a valve-casing €%, attached to
the under side of the bed-plate, as shown in
IFfig. 3. An air-duct ¢* leads into the valve-

casing from a rubber or other pipe €°, com-

municating with a compressed-air pipe ad-
jacent the work-plate.

18 threaded into the end of the casing.

_ Avalvee®isarranged
in the casing and bears against a spring €7, |
abutting againstan apertured screw ¢5, which -
The

| valve is reduced at ¢°, so as to form an air-

chamber which will register with either the
port or duect e® or the duect ¢?, being always
registered with the inlet-duct ¢t. Exhaust-
ducts e!? are provided in the valve and the
screw ¢°, whereby when the chamber ¢° is
registered with one of the ducts e® e® an ex-
haust-port registers with the other one.

A lever f is fulerumed on a shaft £/, jour-
naled at its ends in brackets f* secured upon

the base-plate ¢ of the machine, and its nupper

end bears against the end of the valve. Its
lower end 18 provided with a pin or projection
/?, resting against a periphery-cam f* upon
the shaft 6. Normally the carriage is ad-

vanced forward to its greatest extent by rea-

son of the pin f* resting upon the depressed
periphery of the cam and air being admitted
in the rear of the piston, but when one of the
projections upon the cam engages the pin f3
the valve €' is shifted and compressed air
passes from the duct ¢* through the ducts &3
and e’ into the front end of the cylinder to
force the carriage backward. The forward

75

e

Q0

movement of thecarriage is limited by means

of stopping devices, which I shall now pro-
ceed to explain.

To the rear end of the carriage is secured
a plate d? the carriage being cut away to
leave a space between it and the said plate

95

for the reception of a removable plate d°

This plate d? is provided with a socket to re-
ceive a spring-pressed pin d*in an aperture
in the end of the carriage, so that when the
movable plate d? is inserted in place the pin
d* engages it and prevents it from dropping
out. Secured to the plate d? are three stop-
pin d°, d° and d7, all of different lengths, as
shown in IFigs. 6,7, and 8§, the stop-pin d° be-
ing the shortest. These pins are arranged
in the dovetailed groove on the under side
of the carriage, and they project forward in
position for the pins d° d” to enter apertures
d® d? in the block of which the eylinder a7 is
formed. If nothing beinterposed to prevent

‘the carriage moving forward, the pins enter
the recesses and the carriage continues its

movement until the pin d° strikes against
the end of the cylinder.
to stop the carriage at certain predetermined
positions before it has completed its full for-
ward stroke, a spring-held arm or stop d' is
secured upon a shaft d'% arranged longitu-

dinally beneath the machine and journaled

in a bracket d'%, secured to the under side
of the bed-plate. Upon the forward-project-
ing end of the shaft is secured an arm d%,
having a pin or projection resting against
a crown-cam !, rigidly secured upon the
cam-shaft 0, hereinbefore referred to.

ver,” extends upwardly behind the rear end

of the cylinder into the dovetailed groove in

the carriage . By the cam ! the lever is

In order, however,

100
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The
carm ', which I sometimes term a ““stop-le-

130

swang to one side or the other or is permitted =

to remain in the center, whereby it engages

| either one of the three pins, as it may be de-
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sired.” When it is in the central position, as | casing /* and between whicli and the valve

shown in Fig. 2, it is engaged by the central
pin d® and the carriage moved forward to its
fullest extent; but when it 1s thrust to the
right the pin 03 engages 1t when the carriage
is moved but a short distance, or if moved to
the left it is engaged by the pin d’ after the
carriage has moved a little farther forward.
The purpose of this stopping of the carriage
at different positions is to provide for the cut-
Lters operating in succession upon the differ-
entsteady-pinsandsocketsin the work placed
upon the carriage.

The front end of the carriage is formed with
a downwardly- DY O]ectmn' web or plate g and
two eylinders g ¢*, and in the lower enlarged

end of each cylinder there is placed a plston'

g, having suﬁable packing material, the pis-
ton-rod ¢' extending entlrely tlnouﬂh it,
there being bushmns ¢° ¢° in the upper por-
tion of the cylmder hr ough which the piston-
rod g* passes. The 10WGI end of the eylinder

is closed by an end plate ¢% through which

the piston-rod likewise passes, bemn' nor-

mally held downward by a spring g, abuttmw
against the end plate and against an arm (°,
11&*1(1137 secured to the said lower end of the
sald piston-rod. - The arms ¢° g® extend in op-
posite directions in a line parallel to the front
face of the machine and at their ends carry
pins ¢, passing upwardly through lateral ex-
tensions ¢! of the cyhndels This provi-
sion of the arms ¢°® and pins ¢” and the lateral
arms or extensions g prevents eramping or
binding of the p1st011 and Insures an even
movement thereof Upon the upper end of
each piston-rod ¢!, which is headed or langed,

as at g, is secured a block ¢'* having a dove-
tailed groove to receive .‘:1 similar tongue of a
table g®*. The Dblock g'* is secured in place
by a serew ¢g', and the under side of the table

is grooved for the reception of the head of the

set—screw.
To carryair to thecylinder, I provide a duet

i, having at one end lateral branches 7,/ Iy

one leadmﬂ' into the cylinder and having ltb
other end eommumc&tmﬂ' with a groove or
chamber /2 in the under face of the carriage.
The duct /i passes through the web ¢, before
described, and through the earrmne, being
formed therein in any suitable way. bom-
municating with the elongated groove hi?is a
duet 713, which passes thr‘oum*h the bed-plate
downwmdly into a valve-casing /1%, secured
to the under sides thereof. The. valve-casing
has a duct /i% communicating with a l‘l“lbb{-?ﬂ‘
or other COIIIP] essed-air tube hﬁ secured to a
nozzle, through which the. duet v’ extends.
A Vﬂlve h'is arranﬂed to slide longitudinally
in the valve-casing, and it is provided with a
oroove hf, adapted- to register with the duet
% when the valve is in one position and
with an exhaust-duct %’ to register with the
duct :* when the valveis in the other posi-
tion. The exhausted air passes through the
duct /” and through a small aperture in a

serew or block 71,1“ which closes the valve- | this arch being prowded With a Vemcal web

a spring 1! is placed. Alever h'® is pivoted

or fulerumed upon the shaft 7/, which was

before described as being supported in the
brackets /<, extending upwardly from the
base-platea’. The lower end of the lever /i*?
has a pin A resting upon the periphery of
the cam A, secured upon the cam-shaft .

~When the projections on the periphery of the

cam engage the projections or stud /.!® of the
lever 1'% the valve i'is thrust forward against
the tension of the spring il into the pOSlthll
shown in Tfig. 5, whereby compressed alr
passes from the tube 75 into the cylinders ¢
g and the pistons are forced upwardly, car-
rying with them the tables g ¢, upon which
the work is placed. From this description
it will be elear that while the two cylinders
receive air from the same source yet the pis-
tons and the tables are entirely independent
of each other, and consequently can be moved
simultaneous] y according to the work that is
placed upon each table.
of the parts upon one table be relatwely
thick and the part upon the other table be

relatively thin the pistons will be moved to
carry the surface of the work to the proper
plane irrespective of their dlffet'ent deﬂ'reeS"

of thickness.

The machine which I am now d6901*1b11:1n* 18
particularly adapted for ¢ tapering two steady-
pins and two sockets, one pin and one socket
being sim nltmeously onerated upon, after
whlch the next pin and socket will he tapered.
Consequently the cam which operates the

valve by means of which the passage of air
to the cylinder «* is controlled is constructed.

3o that the earriage is moved fromits forward
position to its rearmost pesition and then for-
ward until the pin d° engages the lever d!t,

where it remains while one pin and one

socket are being tapered, the tables having
risen 1mmediately upon the carriage being
moved forward.
has been completed the carriage is moved
back to its rearmost position and then again

forwardly until the pin 0° engages the lever

d*, which has been shifted into The position
shown in Fig, 7. Then the next pin and
socket are tapered, the tables having

arisen to present them to the cutter. W’hen

this cutting operation is completed, the car-

riage 1s moved backward and then forward
t0 the full end of its throw, the lever d! hav-
ing been shifted to 1135.{01*1116.1" position, as
shown in Fig. 8. Thecamsare sotimed that
air is not admitted to the eylinders g’ g* until

the carriage has come to -a state of 1est be-

neath the cutters
I shall now describe Lhe cutter
adjustable parts, together with the mechan-

1sm by means of which they are rotated to
Upon the top of the
bed-plate is secured, by means of screws or

move longitudinally,

other suitable fastening devices, an arch £,
which spans the carriage, as shown in Fig. 1,

[‘or instance, if one

1Then when this operation:

again

and Lheir
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or ettensmn k', supportmﬂ* the spindles and
the cutters. As shown in Fig. 3, the web is
formed with two parallel horizontal flanges
k' I? in its front face. In the upper ﬂanﬂ'e k'
are placed two bushings /&3 4, (see Figs. ] and

9,) each having a clrcumfelentlal ﬂa,nﬂ*e It
midway between its ends. Bushings i3 are
placed in aperturesin the lower ﬂa,nfre k?, and
have circumferential flanges /8 lymn* below
the nnder side of the said r1b or flange. Pro-
jecting through the bushings are hollow spin-
dles 7{;"' each formed at its upper end with a

~ head kB having cluteh-teeth. A pulley %°%is

20

30

35

placed loosely upon each of the bushings /2,
and placed around the same bushings above
the pulleys are loose clutch-sleeves k“’ which
have teeth at both ends, one set to 111tel mesh
with the teeth upon the spindles and the
other set to mesh with the teeth on the hub
of the pulleys. The teeth of each clutch-
sleeve are long enough to permit the hollow
spindle to move up and down without being

disengaged from it and from the pulley, this

up- .and-down movement of the spindle being

necessary to carry the tool longitudinally to-

taper the work, whether it Dbe the socket or
the pin.
by a belt or belts which pass around them
and which are caused to travel by one or more
pulleys on the counter-shaft. Each spindle i 18

connected by a pin m with a bushing m/,

passed through an arm m?, secured to a slide-
bar m3, arran ﬂ'ed in a vertical aperture in the
extension %! of the arch k. The collars m?
surround the bushingand are keyed. thereto,
there being a nut ms threaded upon each

- bushing, which binds the collar 7 tightly
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againstthearm m? A barnispassed through
each hollow spindle, it being formed with )
shoulder »n' abuttmn‘ a,ﬂ'amqt the bushing m'
and secured firmly thereto by a nutn? serewed.
upon the threaded end of the said bar the
said nut bearing against the other end of the
bushing. Thus the bar being rigidly secured
to the bushmﬂ‘ is normally mcapab]e of lon-
ogitudinal movemenb (except for the purpose
of adjusting it, as I shall subsequently de-

- seribe,) yet by reason 'of the bushing being

50

connected with the hollow spindle by the pm‘
m 1t 18 free to turn therewith, the said bush-
ing m' being rotatably secured in the said arm
m?.  EKach bar m? before referred to, 1s con-
nected at its lower end with a spring mf, pass-

| mn' down through the arch, as shown in Fig.

55 2
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; and an adj j ustmg serew m’is passed through
each arim m®and rests upon the top of the ex-'
tension k¥ of the arch, as shown in Figs. 3
and 4. DBy turning these screws the bars N
may be raised or Tower ed, the springs m® al-
ways holdmﬂ' the ends of ‘tho screws against
the arch.

Placed loosely upon each spindle and rest-
ing upon the collar o is another collar 0%, hav-
ing notches in its upper end to receive down-
wardly-projecting fingers 0® on a bifurecated
or forked end of a lever 0%, pivoted upon a
stud o0°, projecting out from the side of the

L

The pulleys are driven continuously

] arch k. The rear end of each lever ig pro-

vided with an adjusting-screw 0°Y, and the
| two adjusting-screws of the two levers ot 0*
| bear against a bent bar o having its ends

| from the opposite sides of the arch. This
bar o® bears against a pin 07, extended up-
wardly from a level 08, havmn' one end ful-
crumed in the ears o7, extending upward from
the side of the arch., The free end of the le-
ver 1s movable between the ears o', extend-
ing upwardly from the other side of the arch,
! and bears upon a vertically-movable rod 011
sliding in an aperture thlourrh the arech and
throur‘rh the bed-plate, as shown in Kig. 1.
The lowm end of the rod or bar rests upon a
i lever 0'% fulerumed on a stud 0%, projecting

ouat f10m the bed -plate and having a projec-
tion or pin o', resting upon a cam 01“ rigidly
secured to the cam- shcmft b. There are two
rises to this cam, which are so graduated that
when the --earriage 1s in the proper position

[ the rod o' is raised and the spindles are de-

fulerumed upon the studs o° which project
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pressed to carry the tool down to the work,

the springs o' raising the spindles when the
rises on the cam pass the pin or stud o

| The spindles, as before stated, carry the
cutting-tools, and by referring to Figs. 9 to
12, inclusive, it will be seen that in the lower
counterbored end of each one of them is a
bushing p, having a contracted aperture with
‘ parallel opposing walls, in which is placed a

tool-holder p'. A pintle or pivot-pin p* is
passed through the end of the spindle, the
bushing, and the tool-holder, whereby the
latter is allowed to oscillate about its center,
the pin p* at its center and the aperture in
the tool-holder both being tapering, whereby
wear of the parts may be compensated for by
driving the pin in farther.
The lower end n® of the bar n is wedge-
shaped by reason of its being beveled or
chamfered, and between the beveled face of
the rod a,nd the upwar dly-pwgectmn‘ reduced
end p? of the tool-holder is a bearing-block
p%, having a semispherical socket to receive
the said end p*, which is spherical or ball-
like. A coiled spring p° is placed in a trans-
verse socket in the tool-holder, and it bears
against the bushing p, so as to "hold the end
p* of the tool- holder against the block p° and
the block against the beveled or wedge- shaped
end of the bar n.
l The lower end of the tool- holder is formed

as a wedge-chuck ha,vmﬂ' a tapering exter-
nally-threaded nipple p° in an aperture in
which the tool » or s is placed, there being a
wedging-collar p’ secured on the mpple to
| bind the walls of the nipple against the tool.
The tool r 18 intended for tapering the socket
in the one part of the watch, and the tool is
for tapering the dowel or steady pin on the
other part of the watch, and consequently
they are different with respect to their cut-
ting edges or points. .

Each tool has a spindle 7' or s',a head 72 or
s*, and a projecting cutter r®ors®. The cut-
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ter 1s preferably triangularin transverse sec- l’t'he sockets are formed is secured upon the

I0

20
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tion, and when it is to taper the socket its
cutting-point 7* is that angle of the triangle

which is farthest from the center of the tool,

(see Fig. 15;) but when its cutting-point s*

18 to cut the pin it is the angle of the trian-

gle which is nearest the center of the tool, as
shown in Fig. 16. Now when the spindle is.

rotated and is depressed it carries the rotat-
ing tool downward with it, and as it travels

down the block 0® slides down the chamfered
tace of the end of the stationary bar n, and

the tool-holder is swung upon its pivot and
the cutting edge or point of the tool is car-
ried toward or away from the center of rota-
tion of the spindle. When the socket is to

be tapered, the tool travels toward the cen-
ter, but away from it when the pin is to be
tapered, as shown in Figs. 11 and 14, and to
accomplish this difference in movement the

bars 7 are adjusted vertically by the set-
serews m' to swing the lower ends of the tool-
holder outward or inward, as the case may

be. Assuming that a pin is to be tapered,

the bar n for the pin-cutter is adjusted to

cause the point of the entter to be moved out-

ward from the axis of rotation of the spindle

until it is at a distance from the center of the

- pin equal to the smallest radius of the fin-
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1n the last-mentioned figures.

ished pin, and then when the spindle is ro-
tated and lowered the block p°slides down
the inclined end of the bar n and the point
of the tool moves outward gradually,asshown

to be tapered, the bar nis adjusted until the

cutting-point is beyond the center of motion,
so that it will move inward gradually upon |

the depression of the spindle.
To the lower projecting end of the bushing
k° is frietionally attached the split hub ¢

of a frusto-conieal guard 4, against which the

- work or plate Bor C is pressed by the table

45

- when the cam has made a complete rotation,
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- work=plate or else by fastening devices car-

on which it is secured, the plate B being the

main plate of a watch and the plate C being

the pillar-plate, which are usually connected
by dowel or steady pins. o -
Upon the worm-wheel ' is a pin 0%, which,

engages the end of a lever 0, fulerumed on a
studin the base-plate,and movesittooneside.

This lever has in its lower end a socket 0%,

into which a pin 0'" on the lever ¢ extends
when the front end of the latter is raised
and prevents it from dropping. Upon the
completion of the work the pin o® engages
the lever o and frees the lever ¢’, whereupon
the belt ¢ immediately stops.

In order to hold the spindles against rota-
tion when the teols are being secured in the
work-holders, the operation of the machine is
as Tfollows: The watch-plate carrying the pins
is placed upon one of the tables, so that the

ping are in a line parallel fo the central lon-

~gitudinal line of the machine, the position of

the plate being determined by pins on the

ried thereby, and the other plate in which

If a socket is

|

thereon.
tion a projection on the cam -wheel _
gages the lever f and shifts the valve €3 to
permit compressed air to pass into the front
end of the eylinder a” and force the carriage

other work-table, with the sockets in a line
parallel to the line of the pins. This plateis
similarly secured in place upon its table, and

the machine is then ready to be started. To

accomplish this last, the operator depresses

the treadle (not shown) and swings the rear

end of the lever ¢® upwardly until its pin o'
drops 1nto the socket 0® in the lever o', as
shown in Fig. 3.
pression of the lever the belt ¢*is driven, and
1t imparts a rotary movement to the shaft ¢

Immediately upon the de-

and from thence to the eam-shaft b through
the medium of the worm 0?in the worm-wheel
b', the spindles being rotated continuously
by the belts which pass around the pulleys
As the cam-shaft b begins its rota-

d back to the rear end of its throw. At this
time the cam-wheel d!* engaging the lever
d'' throws it to one side into the position
shown in Fig. 6, where it remains in aline-

‘ment with the stop-pin d°. As soon as the
carriage reaches the rear-end of its throw the

cam f* is rotated far enough to let the lever

-/ slip off from the projection, whereupon the
‘valve ¢®1s shifted again by its spring and the
carriage 1s driven forward until the pin d®
engages the stop-lever !, the carriage re-

maining at this point by reason of the pres-

sure of air against the rear end of the piston

a®.  As soon as the carriage comes to a full
stop the cam-wheel 2 engaging the lever
h'* throws it into position to permit air to

‘pass through the duets /% and i into the lower

end of the cylinder ¢g* ¢° on the carriage, and

‘the tables are immediately raised until the

work-plates are held or pressed against the

guards {on the Jower ends of the bushings /5,

supported by the arch k. After the tables

‘have been raised the cam 0¥ engaging the
lever o causes it to lift the pin or bar o' to
swing the levers o* about their centers of mo-

tion, and thereby depress the rotating spin-

~dles which earry the tool-holders in the tools.

As the spindles move downward the tools
engage a pin and the stock surrounding an

‘aperture and taper them in the manner pre-

viously described, the blocks p? sliding down

‘the chamfered faces of the bars »n to accom-
‘plish this. The pin and socket are tapered

ften-
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to the same extent, so that the former fits ac-

~curately in the latter. As soon as the cut-

ting is finished the work-plates are lowered

by reason of the cam A" turning far enough

to permit the springs 72'' to force the valve
h® into position to permit the air to be ex-
hausted from the c¢ylinders ¢* g3, and there-
uponthe carriage is immediately carried back
to its rearmost position by reason of the cam
f* turning far enough for the spring e’ to
thrust the valve ¢® back into its original po-
sition, whereby air is exhausted from  the
rear of the piston «® andisadmitted in front
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‘named pin strikes against the lever,

thereof.
the stop-lever d! is swung over by the cam
d'* to the position shown in Fig. 7, where it
is in alinement with the pin d’. Then the
carriage is advanced again until the last-
thus

- bringing the second steady-pin and the sec-

I0
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20
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ond socket in alinement with the centers of
motion of the two spindles which carry the
tools. Thenthe work-tablesare again raised
and thespindlesare depressed to act upon the
work., When this second cutting is accom-

plished, the spindles are raised and the work- |

tables are dropped and the carriage again

moved back to permit the stop-lever d" to be
swung into a central position, as shown in
ig. 8, whereby when the carriage is ad-
vanced the work-tables are carried out from
under the spindles for the removal of the fin-
ished work and the leceptlon of new watch-
plates.

The cutting-tools are capable of vely fine
adjustment, fm in addition to the bars 7 be-
ing adjustable to vary the throw of the tool-
holders, the movement of the spindles may
be varied through the medium of the levers
0%, the bar o° and the set-screws 0°. In any
event, however, though the spindles may be
adjusted longitudinally relatively to each

~other, yet they are always moved to the same
oxtent when they are depressed to carry the

tools against the work, this being necessary

to cause the pin and socket to be tapered to
the same extent.

The pins and sockets are cut so as to aee_u-‘

rately register, as will be readily appreciated,
for when they are cut singly it is exceedingly
difficult to insure that the distance between

the pins is exactly equal to that between

the sockets; but when devices are employed

for feeding both parts of the work forward si-

multaneously to the sameextent itisevident
that the cutters must operate to taper the

pins and sockets, so that they will register

45 with the greatest accuracy.

50

60

It will be understood thatthe machine may
be arranged to taper more than two pins or
sockets sueeesswely and that the tapering
of the pins may be accomplished upon one
machine and the t&permﬂ' of the socket upon

another one. |
Having thus explamed the nature of thein- |

vention and described a way of constructing
and using thesame, though without attem pt-

-Ing to set forth all of the forms in which it
- may be made or all of the modes of its use, 1

declare that what I claim is—
1. A machine having a tool for tapering a

pin, a tool for ta,pelmn' a socket for the pin,
and means for holding the work.

- 2. A machine ha,vmﬂ* a tool.for tapering a
.pm a tool for tapering a socket, and means

for automatically pr esentmt, the work a pre-

determined number of times to said tools.

- 3. A machine having a tool for tapering a

pin, a tool for tapering a socket, and a work-
table movable 1elat1vely to said tools.

While the carriage is moving back |

652,592

4. A machine having a tool for tapering a
pin, a tool for tapering a socket, means for

presenting the work to said tools and means
for causing said tools to opemte simultane-
ously on the pin and the socket. |

5. A machine for tapering a pin and 1ts
socket in watch-plates, comprising two rota-
tory tools, one for tapering a pin and one for
tapering a socket, a reciprocatory carriage, a
table on the carriage for the work, and mech-
anism for causing sald tools to aet simultane-
ously upon the pin and socket. |

6. A machine for tapering a pin and 1its
socket in watch-plates, comprising a rotatory

tool for tapering the pin, a rotatory tool for
tapering the sockef, automatically-recipro-

cated work-tables, one for each plate, and
mechanism for causing the tools to operate
simultaneously upon said plates.

7. A  machine for tapering a pin and its
socket in watceh-plates, comprising a rotatory
tool for tapering the socket, a carriage having
a table for the watch-plates, and mechanism
for auntomatically moving and stopping the
carriage to present the said plates at different
points to the action of the tools. -

3. A machine for tapering the steady or
dowel pins or the sockets in a watch-plate, in
succession, comprising a rotatory tool, a work-
table, and mechanism for causing the tool to
act npon the pins or sockets successively.

9. A machine for tapering the steady or
dowel pins or the sockets in a watch-plate, 1n
suecession, comprising arotatory tool, a work-
table, and mechanism for antomatically mov-
ing the table to présent the pins or sockets.in
suceession to the action of the tool.

10. A machine for tapering the steady-pin
or the socket In a watch-plate comprising a
rotatory tool, a carriage, a pneumatic device

for reciprocating the carriage, a work-table, a

pneumatic device on the carriage for recipro-
cating the work-table, and automatically-act-
ing mechanism for admitting air at prede-
termined intervals to the said pneumatic de-
vices.

11. A machine for tapering the steady-pin

b_r the socket in a watch-plate comprising a

rotatory tool, a work-table reciprocatory in

the plane of the work, a rotary spindle car-

rying the tool, mechanism for automatically
moving the table toward the tool in lines
transverse of the plane of the work, and mech-
anism for automatically moving the spindle
and tool toward the table to act on the work.

12. A machine for tapering fthe steady-pin

or the socket in a watch-plate comprising a
rotatory tool, a work-table, a carriage sup-
porting the work-table and on which it is
movable, a rotary spindle carrying the tool,
and automatic mechanism for moving the car-
riage into position, then moving the work-
table toward the tool, and ﬁnally moving the
tool and the spindle towald the table.

13. A machine of the character specified,

compriging a bed-plate, a rotary tool, a car-
‘riage slidable on the bed-plate, a work-table
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carried by the carriage, means for reciprocat-

ing the carriage, and automatic devices for
stopping the carriage at two or more prede-
termined points in succession.

14. A machine of the character specified,
comprising & bed-plate, a rotary tool, a car-
riage slidable on the bed-plate, a work-table
carried by the carriage, means for reciprocat-

ing the carriage, automatic devices for stop-

ping the carriage at two or more predeter-
mined points, and means for moving said
work-table relatively to the tool each time

the carriage is stopped at a predetermined
point under the tool. |

15. A machine of the character specified,.

comprising a rotatory spindle, a tool carried
by the spindle to rotate therewith and project-
ing longitudinally from the extremity thereof,
and means for automatically moving the cut-
ting point or edge of said tool relatively to
the spindle while the latter is rotating to ta-
per a pin or a socket. - .

16. A machine of the character specified
comprisinga rotatorylongitudinally-movable
spindle, a tool-holder pivoted upon the spin-

dle and projecting longitudinally from the ex-

tremity thereof and mechanism for swinging
sald tool-holder upon its pivot while the spin-
dle is rotating to taper a pin or a socket.

17. A machine of the character specified
comprising a rotatory spindle, a tool-holder
pivoted to sald spindle to rotate therewith, a
tool in said holder, means for moving said
spindle longitudinally, and mechanism for
moving the tool-holder to cause the cut-
ting-point of the tool to move radially of the
spindle. | | -

18. A machine of the character specified
comprising a rotatory spindle, a tool-holder
pivoted tothespindleto rotate therewith, and
a wedge for automatically moving the tool-
holder radially of the spindle.

19. A machine of the character speciﬁetf

comprising a rotatory spindle, a relatively-
stationary wedge passed through said spindle,

a work-holder connected td said spindle to turn

(i

therewithandengaging said wedge, and mech-

anism for moving the spindle relatively to the

- wedge whereby the work-holder slides along

the wedge, and the tool is caused to taper a
pin or socket. | "

20. A machine of the character specified
comprising a tool-holder, a rotatable spindle

to the lower end of which the said holder is

pivotally connected, mechanism for moving
the spindle longitudinally, a wedge engaging
the work-holder and relatively to which the
spindle is movable, and means for adjusting
the wedge. |

21. A machine of the character specified,
comprising two rotary spindles, means for
moving said spindles longitudinally, devices
for adjusting said spindles independently rel-

atively to the sald means, tool-holders car-
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ried by the spindles, relatively - stationary 65

wedges for engaging the tool-holders, and
mechanism for adjusting said wedges inde-
pendently of each other.

22. A machine of the character desecribed,
comprising a tool for tapering the pins on one
piece of the work, a tool for tapering the
sockets in the other piece of the work, and
mechanism for automatically feeding and
stopping both pieces of work below the said
tools, whereby when the work is finished the
pins and sockets will accurately register.

23. A machine of the character deseribed,
comprising a tool for tapering the pinson one
piece of work, a tool for tapering the sockets

in the other piece of work, and mechanism for

automatically positioning the tools and pieces
of work with respect to each other whereby
when the work is finished, the pins and sock-
cts will accurately register.

In testimony whereof I have affixed my
signature in presence of two witnesses.

DUANE H. CHURCH.
Witnesses: | |

MARCUS B. MAY,
P. W. PEZZETTI.
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