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- the United States, residing at College Hill, in the
county of Hamﬂton and State of Ohio, have invented .

10

15

20

25

TJNITED STATES PATENT OFFICE

WILLIAM PORTEOUS OF OOLLEGE HILL, OHIO.

. REAMING 'AND TAPPING MACHINE

No. 867,077.

_Sp_eciﬁ__ca',tion of Letters Patent.

Patented Sept. 24,1907,

| Applicat_ion.ﬁl_ed _Sepfem;ber 11,]905. EBrial No. 278,017-, |

To atl whom_ it may concern: |
Be it known. that I, Wirtiam PORTEOUS, 4 citizen of

certain new and useful Improvements in Reaming

- and T&ppmg Machines, of which the follawmg s 9
~ full, clear, and exact description, reference being had

to the accomp&nng dra,wmgs fﬂrmmg pa,rt of this

-spe(:lﬁcatlon | .
My invention relates to machines for reaming and .

tapping valves, cocks and other brass or iron fittings

and it has for its object the improved construction of

such machines, whereby the output of the machine is

greatly 1ncreased and the power necessary to drive the

same materially reduced and the machine rendered

as nearly automatlc In its action and as easy to ha,ndle |
as possible. |

~ The novelty of my invention will be herema,ftel

‘more fully descrlbed and apemﬁcally pomted out in

the claims. |

In the accompanymg drawings —-I‘1gure 1, Sheet 1
is a partial front elevation partly in section of a machine
embodying my invention. Fig. 2, Sheet 2 is a similar
view of the balance of the machme at the right of Fig.

1. Fig. 3, Sheet 3 is a plan view partly broken avay of

the left end of Hig. 1. Tig.4, Sheet 3 is a similar view

~of Fig. 2. Fig. 5, 8heet 4 is an end elevation of Fig, 1

35

-  the dotted line f»—-f of Flg 2 lookmg to the right.

12, Sheet 6 is a section on the. dotted line g—g of Iig. 2
',lﬁokmg to the right.

The same numerals of reference are used to indicate

40

looking to the right ‘Fig. 6, Sheet 4 is a sectional end
elevation on the dotted lme a—a of Fig. 1 looking to
the right. Fig. 7, Sheet 5 is a sectional ‘end elevation

‘on the dotted lme b—b of Fig. 1 looking to the right.
Fig. 8, Sheet 5 isa section on the dotted lme c—cof Fig.

1 lookmg_ to the right.
the dotted line d—d of Fig. 2 looking to the right.  Fig.
10, Sheet 6 18 a section on the dotted line e—e of Fig.
2 lookmg to the right. Fig. 11, Sheet 6 is a section on
Fig.

identical parts io all of the ﬁgures

45

- rying chucks together with mechanims for Synehro--'

- The machine consists essentlally of a series of 1101 1-

-_ zontally reciprocating and rotating tool carrying spin-
~dles and an intermittently revolving work carrying

table provided with intermittently revolving work-car-

~ nously aetuatlng the- v&rmus parts of the machine.

50

- 85

- Mounted upon any suitable bed 1 and at the left
end thereof when. Vlewed from _the flont is a head

stock 2 which has ]oumaled therethrough 2, hollaw |
spindle 3: shown in dotted lines, and this spindle car-

ries the werlc carrying table or face plate 4, upon which

-ismounted a series of work carrying chucks 5 provided
with j jaws 6 for clampmg and holding the valve bodies

or other fittings 7 to he operated upon. The jaws 6
are a,dapted to be elamped or released by means of a

b

-___-

hand wheel 8 revolving a right and left SCrew. mthm

the chuck o after the manner-described in my chuck
Patent No. 487,292 dated December 6, 1892 to which

reference is made, which eliminates the necessity of a
| detailed description of the constluctmn of this part of
the mechanism. A gear 9, suitably mounted upon
the spindle 3 serves to intermittently revolve the same

when 1ts driving cone gear 10 (Fig. 6) is engaged by the

| segmental gear 11 which is constantly driven by 3

60
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shaft 12, suitably journaled to the bed 1 and driven

by the main driving mechanism, to be presently de-

seribed. Ad]acent to the gear 9 and likewise carried by
spindle 3 is a notched locking disk 13 (Figs. 1, 8 and

5) which is provided with notches 14, one for each sta-
tionary position of the face plate 4, and these notches 14
are adapted to be engaged by 2 dei:ent 15 (I"g. B) car-

0

ried on a bell crank 16, fulcrumed on the stud which car- o

ries the cone gear 10. The other end of this bell crank

16 carries a roller 17, dotted lines Fig. 5, which travels

75

in a cam groove 18 in a disk 19 mounted upon the shaft -

12 and adjacent to the segmental gear 11. The opera-

tion of this part of the machine is as follows: {Figs. 5

and 6). Assumlng the shaft 12 to be constantly driven
and carrying with it segmental gear 11 and cam disk

19 and that the parts are in the position shown in Figs.

5 and 6, no action will take place until the segmental

gear 11 isrevolved in the direction of the arrow (Fig. 6)

until its teeth engage the teeth of the cone gear 10
(Fig. 6) at Whl(’:h time the contracted portion of the

cam groove 18, by its engagement with the roller 17,

disengages the detent 15 from the notch 14 of the plate

tance equal to the amount of revolution impar ted
thereto by the duration of the engageraent of the seg-
mental gear 11 with the eone gear 10 and this dlstanee
will be ﬁqual to the distance between any two of the
notches 14 in the plate 13, Wheieupon the segmental
gear will pass out of mesh Wlth the cone gear 10 and the
expanding portion of the cam groove 18 will eause the
detent 16 to engage the next notch 14 in the plate 13
thereby locking the same and the face plate 4 from

further revolution as will be readily understood.

Sultably mounted upon the bed plate 1 are a pair of
carrying members 20 and 21 (Figs. 1, 3,7 and 8) which

are provided with bearings 22 and 23, Wlthm which are
Journaled a series of horizontal teol carrying spindles

24, which are adapted to slide, through said bearings, to-

80
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| 13, whereupon the face plate 4 will be rewlvecl a dis-
‘Fig. 9, Sh_eet 6 18 a section on

%
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ward and from the face pla,te 4, and which are oper-

ated by a cross head 25 which is shdﬂ,bly mounted- upon

a central 5pmdle 26. The spindle 26 is rlgldly mount-

ed in the carrying members 20 and 21 and is also rlg-_
| idly connected to the member 27 (Fig. 2).

dles 24 are provided, on the free end with fmy suitable

The spin-

mechanism for holdmg a tool .or a tool carrying chuck,

105

110
such as a thread and .collar at 28, and these spindles

‘are ad]ustable toward and frﬁm the work by meansof
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the screw adjustment 29 where they pass through the
cross head 25, so that the tools carried by the spindles
24 may be caused to enter the work 7 as far asnecessary,
and the spindles are free to rotatc in their bearing in
the cross head 25 and free to slide forward and back
in their bearings 22 and 23 in the supporting members
20 and 21. |

Suitably journaled upon the shait 26 and between

the carrying members 20 and 21 are a pair of gears 30

and 31 (Figs. 1, 7 and 8), the gear 31 being constantly
driven in one direction, and the gear 30 being capable
of being driven in either direction, In a manner to be

presently described. DBy referring to Ifigs. 7 and 8, 1t

will be seen that there are seven of the spindles 24
mounted in the carrying members 20 and 21, and in
Fig. 8 it will be noticed that upon fourof the spindles 24,
pinions 32 are feathered and mesh with gear 31 and
these spindles 24 are constantly driven in one direction
and carry reamers or cutters, the intermediate spindles
carrying screw threading taps, and by reference to Iig.
7, pinions 33 similar to pinions 32 will be seen, and
these pinions, like the pinions 32 are feathered on their
spindles 24, From the above it will be seen that when
the large gears 30 and 31 are revolved in the same direc-
tion, all of the spindles 24 will likewise be revolved 1n
the same direction and that when the direction of revo-
lution of the gear 30 1s reversed, the direction of revo-

Tution of the spindles 24, driven thereby, will be also

reversed.

I will now describe the mechanism for driving and
reversing the gears 30 and 31 aswell as the mechanism
for causing the spindles 24 to approach and retract
from the work carried on the face plate 4 reference be-
ing had to Figs. 1,2, 3,4, 9, 10, 11 and 12, wherein 34
represents the main driving shaft, which 1s driven by
any suitable mechanism such as a cone pulley 35 (Fig.
2). An outboard bearing 36 carries the rear end of the
shaft 34, the shaft being also journaled in the standard
37 and in the member 27, (Figs. 2, 4, 9 and 11). A gear
38 (Figs. 4 and 10) 1s mounted on the shaft 34 and
drives gear 39 mounted on a shaft 40, which extends
forward and carries a pinion 41 (Fig. 8) which meshes
with and drives the gear 31 and this constitutes the
driving mechanism for the cutters. A gear 42 (Fig. 12)
mounted on the shaft 34 meshes with and drives a gear
43 mounted below the same, which is carried upon
and drives a stub shaft 44 journaled through the mem-
ber 37 (Fig. 11) and this stub shait 44 carries a gear 45
meshing with and driving a gear 46 loosely mounted
upon a shaft 47. This gear 46 carries one member 48
of a clutch mechanism, the other member 49 (Fig. 4)

being carried by a gear 50 (Figs. 4 and 10) which meshes

with the gear 38 carried on the shatt 34, and 1t will be
seen that the two members 48 and 49 revolve 1n oppo-
site directions, the gear trains described above and
shown in Figs. 11 and 12 constituting idler mechanism
inserted between the gear 42 and the gear 46, Feathered
upon the shaft 47 and between the clutch members 48

and 49 is a clutch body 51 which is adapted to engage

either of the members 48 or 49 to drive the shaft 47 in
one direction or the other according to which member
is engaged by the clutch body 51, and this shait 47 car-
ries on its end a. pinion 52 (Fig. 7) which meshes with
and drives the gear 30, either in the same or 1n the op-
posite direction as compared with the gear 31,

887,077

At 53 (Fig. 9) is shown a pinion mounted on the shaft
40 and driving a gear 54 mounted on a shalt 55 (If1gs.
2,4 and 9) which 1s suitably journaled in the members
27 and 21, and this shaft 55 carries 4 worm 56 which
meshes with and drives a worm wheel 57 (Ifig. 2) which
is provided with a cam groove 88 and 1s carried on a
transverse shaft 59, suitably journaled on the bed 1.
A roller 60, dotted lines Fig. 2, carried on a yoke har 61
engages this cam groove 58 in such manner that when
the worm wheel 57 is revolved, the yoke bar 61 will be
moved toward and from the transverse shafit 59, the
lower end of the yoke bar being pivoted to the bed 1
in any suitable manner. The upper forked end of the
bar 61 is connected by short links 62, dotted lines Ifg.
2 and solid lines Fig. 4, to the hub of the cross head 25
and this connection serves, when the worm wheel 57 13
revolved, to reciprocate the cross head 25 and with 1t
all of the spindles 24, which will cause the cuticrsand
taps carried thereby to approach or retract from the
work carried by the face plate 4 as will be readily under-
stood.

Carried by the cross head 25 and sliding through a
bracket 63 (Figs. 4 and 9) is a rod 64 which carries ad-
justable collars 65 and 66 (FFig. 4) which serve as abut-
ments for coiled springs 67 and 68, loosely mounted on
the rod 64 and these springs are alternately compressed
aganist a piece 69 carried by the bell crank shifting arm
70, which is fulcrumed on a bracket 71 secured to the
bed plate 1, and this shifter 70 engages a groove in the
clutch body 51. Projeciions 72 extend outwardly from
this shifter 70 and are adapted to be engaged by pivoted
dogs 73, which, when so engaged hold the clutch 51 in
engagement with either of the members 48 or 49 as will
be readily understood. The dogs 73 are provided with
extensions which lie in the path of travel of the collars
65 and 66 and are adapted to be tripped thereby out of
engagement with the extensions 72. Any suitable
housed springs 74 may be employed to snap the dogs 73
into engagement with the extensions 72, when the
shifter 70 is rocked from one position to the other.

A bevel gear 75 carried by the shatt 59 and located
outside of the bearings on the main frame, meshes with

and drives a similar gear 76 secured to the end of the

shaft 12 (Figs. 4, 7 and 8) and this gearing forms the
driving connection between the main driving mechan-
ism and the mechanism for intermittently revolving the
face plate 4 which has been hercinbefore deseribed.

The work carrying jaws 6, before described, are rota-
tably mounted in the chucks 5 and the mner ends of
these Jaws are provided with square plates 77, which
carry pins 78 that lic or extend outward therefrom in
such manner as to be struck by pins 79 carried by a face
plate 80 mounted upon the free end of the shaft 26 in
such manner that when the work carrying face plate is
intermittently revolved, the pins 78 coming against the
pins 79 will cause the work 7 carried by the Jaws 6 to be
intermittently revolved to present a new surface to the
spindles for their operation thereupon. A locking plate
81 (Iig. 1) carried by a shaft 82 and operated by arocker
arm 83, fulerumed by a bracket 84 to the head stock 2

-1s adapted to bear against the square plates 77 and hold

the same against rotary movement during the time of
operation by the spindles 24 upon the work 7, and this
rocker arm 83 is operated by a cam groove 85 cuf in the
edge of the cam disk 19 (Figs. 1, 3 and 5).
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The eperatlen of the meehme is as fellewe —The op- |

'erater standing by the face plate 4 inserts a fitting in

the chuek nearest him, there being a spindle 24 omitted

(Figs. 7 and 8) for the purpeee of giving access to the
chucks, and starts the machine, which etertmg causes

‘the revolution of the shaft 12, Wthh by revolving the

disk 19 draws the locking plate 81 away from the. plates
77, causes the disengagement of the detent 15 and the

engagement of the segmentel gear 11 with its cone gear

10 and imparts a partial revolution to the face plate 4,
which carries the piece of work, ‘Just inserted, a,reund
to a position to be operated upon by the first spindle 24,
at which time the segmental gear passes out of engage-

ment with the cone gear 10, the detent 15 engages the |

next notch 14 and the reeker arm 83, through the me-
dium of cam groove 85, forces the plete 81 against the
plates 77 to lock the same frem turning, at-which time

- the cam roller 60 shown in F1g 2, having traveled the

20

25

distance of the concentric part of the cam groove 58 is

‘operated upon by the cam groove 88, thereby rocking

the lever 61, and, threugh the medium of the links 62,

imparts a her1z011ta,1 motion to all of the spindles 24,

which at this time are driven in the same direction or

clock-wise, thereby causing the first cutter to approach
and operate upen the fitting inserted and when this op- |

- eration is completed, which will be determined by the

30

cam groove o8, the lever 61 will be drawn back, drawing

with it the epmdlee 24. Just before the end of the ap-

proaching stroke of the spindles 24, the spring 68 (Fig.

4) carried by the shifter rod 64 will be compressed

- against the piece 69 by the collar 66 and tend to shift

35

40

the clutch 51 to cause the reversing of the spindles 24

-whwh carry the taps, but this spring pressure will be
inef

fective until the collar 66 trips the dog 73 out of en-
gagement with the extension 72, Fig. 4 showing the po-
sition of the perte 1n1med1ete1y prior to this tripping,

‘whereupon the spring pressure becomes effective and

shifts the clutch 51 out of engagement with the member
49, this being the forward driving mmember, and into en-

gagement with the rearward driving member 48, where -
- it islocked and held by the dog 73 until the cross head

about cempletes 1ts reerwald stroke whereupon the

shifting mechanism is again epereted to cause the re-

engagement of the clutch 51 with the forward driving
member 49. During the backward stroke of the spin-

“dles 24, the face plate operating mechanism again comes

- 1nto play to partially rotate the face plete 4 as has been

before described, and upon the approach of the spindles

-tewerd the work, the first plece meerted ‘mll have been |

tool carrying

moved to the second spindle Where the aperture last op-

erated upon will be tapped by the first tap and during

this operation the third fitting will be 1ntroduced into

the third chuck. At the next partial revolution of the
face plate 4, the first fitting in addition to being carried

to the next cutting spindle, will be partially rotated to

present a new surface to this spindle for its operation
thereupon, during which operation, the second ﬁttlng'
~will be brought under the operation of the first tap and -
“the third fitting will be brought under the operation of -

the first cutter, at which time the fourth fitting will be
inserted in the fourth chuck, and these operations and

partial revolutions of the ﬁttmge will continue until the
first fitting has been finished and has made one com-

plete revolution with the face plate 4, at which time it

is removed from the chuck by the operator and anetllel

fitting inserted in its place.

The timing of the various operations with 161&131011 to
each other is such that during the approach and retrac-
‘tion of the cutters and taps toward and from the work
carried on the face plate, the latter remains stationary
and locked and that duri Ing the time of partial rotation
of the face plate 4, the cutters and taps have no forward

and back movement and the setting of the reversing
mechanism for the taps is such that the same are re-

versed coincident with the reversal of the stroke of the |

spindles 24, and it follows, from this arrangement, that

all the operator has to do, after star ting the machineis
to extract one fitting and insert another during the in-
terval when the face plate 4 is held stationary and the

‘machine may be sor egulated, as to speed, as to give the

operator Just sufficient time for the removal of a ﬁn—
ished piece and the insertion of a. rough one.

Hevmg thus fully described my invention, 1 claim:—

In a machine of the character descr ibed, provided with
spindles and a reciprocating ecarrier therefor,
the combination with a shaft 47 for rotating the spindles,
of eluteh members 48 and 49 on said shafl, an intermediate

shiftable clutch 51, a clutch lever 70 engaging a circum-

ferential groove in the clutch and provided with double
bell-crank arms 72, pivoted spring dogs 73 adapted to en-

gage the arms 72 alternately, the shaft 64 having longi-

tudinal movement controlled by the tool- -carrying spmdle.

50
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70

79

80

85

90

carrier, coiled springs 67, 68 for connecting the said

shaft to -an ettenswn of the hell-crank lever 70 and
_wheleby said bell-crank lever is altemately ehlfted sub-
stantially as deecllbed |

Witnesses : |
OWEN N. KINNEY,
GERTRUDE PECK.

 WILLIAM PORT_‘EOUS. -
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