No. 877,4083.

N

I IR .

AL

| [qw |

T

1 QN

- ()
e I
.[I'I' Fly E
™ i
] .
\

[
IT[J | L.-_-l

2
;i.: o
il Hrl'l —L q
. Sk
| IR I
J RIS
b
SRR
I :]'
T
| )
SRR
i |
| 5
[ e

""IHJ

DD
&
I}

B A

o i
"”!

20

. PATENTED JAN. 21, 1908.

E. P. BULLARD & E. HENRIESON.

RAPID TRAVERSE DEVICE FOR BORING MILLS.
'~ APPLICATION FILED MAR. 16, 1906.

4 u-
7

37%
@tz

3 SHEETS—SHEET 1.

t
H_ 26
o=
= W
"‘I‘ “['--_
)

INVENTORS

Fauward P Bullard
P menuel Henrikison

Allovneys



- No. 377,403,_ - PATENTED JAN 21 1908.

E P. BULLARD & L. HENRIKSON :
RAPID TRAVERSE DEVICE FOR BORING MILLS.

~ APPL IﬂATION FILED MAR. 16, 1906. |
3 SHEETS—-SHEBT 2

39 S
: ol ‘5?3
- S .'::' (O) e
2 835 11’1 83+ I.. Oif |29
\ “ © O s
=, I ]

| = - . Inventory
Witnesses ' = LGawa rc?_g_ B ZE%Z[:!J};E
Ve /Y. W | | /5"? IhaanzzeE: ENrifY

QMZ%—QQ%)W/M - 3 - Obtormey



No. §77,4083. PATENTED JAN. 21, 1908.

E P, BULLARD & E HENRIKSON,

. RAPID TRAVERSE DEVICE FOR BORING MILLS,

APPLICATION FILED MAR. 16, 1906, o
- 3 SHEETS—SHEET 3.

44 3 R
2 = =
_ S 710 TR -
375N - - af I3 |_ _
ENEINE= - == 36
| 34
-'T'W Cﬁ' - I?fW 6 | 1 .59
33 e | t |
60 6E 57
9t 45 f 62 = 533-3
Q .' oy 63 - 77| @ _
Q‘Q\ | 29 v - 55~ 6% K
N | e 777, B ; - -
f =T vy = Wi dga
. e BE=) - v g = 'y
NN | | P
INN\\g ' | 47 -
22 Y/ - 53 o o
%,_ J ‘i’ }\ . 6%‘%‘_ : - !. Qo
N s2| IO @ .
E“_T _ ; al 5-1-
] | '1'
60 | | 4z N éy J
65 ij / )
64 é 61 7 // : /
@ I 45 20 46
A& s 49 29 ks 66
35 __________z’ ' ! Ji_
I 66 —
Z5 ' N7/ T S ]
. | rTTLT:_E']
SRR
o ) K
7, =2 | N Z . | o
%i L1, AN ‘3z ARMARRRR VIR, ?};}ﬁ : E’ZM?:\ .
] U | —— e EE—
S 7,
it . ., Jnventord_
vnesses ' - Fadward PBullard
VP H I ' 7:7/" manuel _Henrikson
y | géwﬁw/aw:a V P crn

@fjﬁ' . ﬂ/[‘%f?;w—ﬂ%iﬁ. | a”wmﬂ'\ !



o

LD

&

k) Ll 1
. . , i . . . N .
o A T ' * i . s B + St
- Lo 4 . : " iy = * B et -: r. A 3
E . " . L . 1 A T b - ) - . 3
T, I v . 1 . L, i [ _I_ '.-\. N .l: :“ N |:‘F 1 .[I 1'I [
. - :" .o e et 5 . . £ ’ ' L
\. L]

. _‘*I;:_'

" L]
a.d, =
1 . '\: I. . ’ . T LY
[ SR '
I A

r S r-"“" :.I.' "
| ;_'I.

-;.-..-..' _.!‘l‘ + )
Ty ﬂ'.u n -
ooe M- T -
[y . : .
- . . r d r -
r 1 - r - ' N . - . T ek i .
N I ' ‘ ,I N . - [ -"_‘ Ll ! _; 1., . = =" "' - '\'\ L c Lo o N ] -
. - - i N . : ' . b ¥ I
I‘ i . . .
L L . : . T
. i . - . ’ '*, 1 . r . ]
.ﬁ" :\. - _I' .. I-- . o " |. o " - ;r.u .-r . ,,--:_ ] o . ] l"' . .. . L . L ow . .. . . . . ] . .
. . . - Fl - . 1. l.. . 3 l \ . r . - -1 - c . -
. - ' ) -, - - ' 1 . . v - * . ) *

EDWARD P. BULLARD AND EMANUEL HENRIKSOX, OF BRIDGEPORT, CONNECTICUT,

.3

Lo

Ak . -
.y - 3
"l'r.' | 1
-t

1
L

&

ASSIGNORS TO THE BULLARD MACHINE TOOL COMPAXY, OF BRIDGEPORT, CON-
NECTICUT, & COBRPORATION OF CONXECTICTT. -~~~ =

[ F&l
FE rom 3 L
AR T L

TR, : ; ] ¥
- .Ir - o ’ . .
- . . I - . . .
; 7 = S AIC W L N
NG ‘ 8 i ;403“‘ o PRI R LN R
L | L Ga ok
y g e T :
o BT Ter L -
. - 1 L T g . T oL '

' ! " A "u - L A -
TR S A T N
) v oe SR S - ..l"IL
2

s lih i RAPIDTRAVERSE DEVICE FOR BORING-MILLS. e

| } - Specification. of Letters Patent.: - Patented Jan. 21, 1808. '
"7 ppplication filed Marh 16,1906, Serial No. 306404 B

To all, ihom, it may concern:
‘Be it known that'we, EDWARD P, BULLARD

A i 4 *

-5
I
[

‘and EMANUEL HENRIESON ,
‘United States, and reésidents of Bridgeport,
in the county of Fairfield and State of Con-

necticut, have invented certain new and use-

ful Improvements in Rapid - Traverse De-

in %‘-‘is a specification.

vices for Boring-Mills, of which the follow-

his invention relates to new and useful
improvements in boring mills and similar
machine tools and particularly to mechanism
for quickly shifting and setting the heads
and-tools of such machines. -
-Heretofore boring mills of this class have
-been connected to operatively feed the tool

forward slowly, both crosswise and vertically-

L = : . oy L

in -operating upon a piece of work, and could
-be Tun back by reversing the same mechan-

0 ism, which however being operated at a very

5 account -of the slowness with which it was

‘slow speed was.objectionable. These feeds

have also b;een-_o&er&t;ed. in some instances |

by hand power which .owing to the labor in-
volved in setting the head, and likewise on

accomplished was likewise unpopular.

It is therefore the purpose of this inven-
tion to provide operative connections with
‘the feed shafts, of the heads, and tool shdes,
whereby the said parts may be'driven by
power in either direction, and especially to
provide.in addition thereto, mecchanism for
driving ‘said " parts by power rapidly, thus
enabling the operator to quickly set or reset
the tbb% in adjusting ‘for new work, or the
resetting of the tool for new cuts, as the case

may require. Further to-design said mech-

aniom, i o simplé and diirable manner and |
~capable of ‘being ‘manipulated conveniently.

~“Machine tools of the-above class are com-
monly maide in single and’ double head ma-

hines ‘and otir improved rapid traverse de-

vice is'equally applicable to either a single or

‘a double head machine -as will be apparent
4{rom" the following detailed description.
- Referring to . the : accompanying three
sheets of- OIT
specification; similar characters of reference
will be found :denote: like :or corresponding

parts throughout. :the 'several figures and--of !

Figure i1 ;: shows-a front perspective view

. T n e o g - '
R DA R SN TN
--H 1: h:"': ,.! "'i_rﬁ v »
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of an.improved. type.of double head boring |

mill . containing -our. novel quick traverse

—

- r 1
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)N, citizens of the

awings ‘forming a part of this

|

-

mechanism. Fig. 2, shows a rear perspective

view of a part of the machine shown in ¥ig.

1, illustrating more particularly the opera-

tive connections for the cross rail and head.
Fig. 3, shows on an enlarged scale a front
elevation of the lever connections for operat-
ing our quick power traverse mechanism.
Fig. 4, is a detail vertical sectional view of

the sliding gear speed changing device shown:

in Figs. 1, 2and 5. Fig. 5.1s a detached and

broken vertical sectional view on a smaller.

scale, of the intermediate driving shaft and
operative connection therewith. Fig. 6, 1s
a central vertical sectional view of the mech-
anism shown in Fig. 3 and taken at aright
angle to the section line of kig. 5. |

In Fig. 1 of the drawings, we have shown
a double headed boring mill including duph-

cate saddles, swivel plates, toolslidesetc., one
of suchheadsbeing located toeithersideof the

machine, and each operated independently
of the other as is usually the case in this class
of machines.
user to operate both or but one head at a
time, as may be best suited to the particular
piece of work being operated upon. In a

‘double headed machine of this sort, our

mechanism is likewise made in duplcate,
each set being located on the respective:sides

‘of the machine to which the heads are at-

tached and with which the said mechanisms

are connected. Owing t> theparticularstyle

This construction enables the

85

60

65

70

79

80 -

85

of view, however, of the drawing shown in

‘Fig. 1, the duplicate rapid traverse mechan-
ism on the far side of the machine does not
| appear, this however. is immaterial as the
invention is complete on each side and may
be used in duplicate or not according to its

application to different stvles of machines.

Referring in detail to the characters of ref-

srence marked upon the drawings and es-
pecially Figs. 1 and 2, 10 indicates the base
a boring mill and 11 side uprights of the
frame, having vertical ways 12 to receive the

| cross rail 13 slidably connected and adapted
‘to be raised and lowered thereon as in the

usual or any preferred ‘manner. The two
sets of tool carrving mechanisms are mount-

of

00

100

ed upon this rail, but as our invention may

relate to but one set only and for conven-

ience of description we will refer to the near

set shown in Fig. 1, of the drawing. and in
which 14 indicates a saddle slidably mounted
upon the rail 13, and connected to be moved - -

105 -
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in either direction thereon, by the threaded
feed shaft 15 shown journaled in the brack-
ets 16 and 17 of therail. Upon the saddle
is a'swiveled guide plate 18 which slidably
,:.Sull)gorts the tool slide 19 carrying the tool
“‘holders 20 in which cutting tools of va-
‘rious styles and sizes may be secured. The

séveral cutting operations performed by the -
machine are etfected through the operation

of the feed rod 35 while in 1ts intermediate
position (see Figs. 3 'and 5) and by reason of
the changeable gear connections contained

SR ; : 70
within the casing 28, said feed rod may be

‘slide 19 may be connected in any preferred

manner to be raised and lowered through the

medium of a feed shaft 21 journaled 1n the
“brackets 16 and 17 of the rail. th
‘shafts 15 and 21 are connected by special

Both of the

ear and clutch mechanism not shown but

forming subject matter of a companion ap-
‘plication with the short shaft 22 on the back

of the end of the rail. This short shait may

drive the shafts 15 and 21 either separately

~ or together and in either a forward or back-

 ward direction according to the direction o
20

rotation of said short sﬁa:ft.. '
23 represents the work table which 1S Op-

. eratively connected to rotate in the usual

-way in the performance of the several opera-.
- tiops. . | | |
25

“pulley 24 (see

- Power 1s a.p%]ied to the machine through
*ig: 1) mounted upon a driv-

“ing shaft 25, the end of ‘which also appears in

- Kig. 1.

30

35

mechanism inclosed within the speed box 26

“and connections not shown, with an inclosed
cross shaft 27 shown in Fig. 5.  This change-

able speed mechanism as well as the opera-

tive connections form the subject matter of
a, separate application and we will conse-
‘quently omit a detail description of the same

here. ' o | |
The foregoing mechanisms together with

many of the other details shown and not de-

40

seribed are immaterial features of our pres-

ent invention, and are only shown to prop-

*erly illustrate the application of our device to

45

a machine of this kind, and we will purposely

“omit a further detailed description of the

same for the sake of clearness and expedi-
ency. L
The cross shaft 27 is journaled 1n a casing

98 secured to the side of the upright and is
 connected to drive the vertical sleeve 29 also

90

“either a forward or bac
at several different speeds. The changes of ‘|

journaled in a bearin d ca
ward direction, and

speeds are effected through the operation of

~ the clutch 30 and the slide gear 31 while the

55

gleeve 29 contains a clutch face 33 to be en-

60

-~ gleeve.

65

reverse drives are effected by the operation
of the clutch 32. The upper end of .the

gaged by a correslponding clutch faced mov-
able sleeve 34-spli

erated in any one of the three positions that

it occupies and may readily be adjusted
from one position to another as occasion

may require. The feeds of the tools for the | gage the inner

From this shaft power i1s communi-
~ ¢ated through a special changeable speed

of said casing, in

ned to a feed rod 35, the
lower end of which rod is journaled in said |
This feed rod is adapted to be op- |

11

i

1.

driven at a number of different speeds, all of -

which however are comparatively slow,.as
would be necessary for feeding the tool.

This feed rod is also provided with a rapid
driving connection whereby the tool may be
| quickly run up and down or in and out, as
the occasion may require, when setting the
tool as in starting to work, which connec-

tions are as follows: A high speed shaft 36 1s
journaled in brackets 37 on the top of the
sides 11 of the frame and carries a belt pul-
ley 38 directly connected with the main

75

80

driving shaft 25, by a belt 39 as shown. A

' friction gear 40 mounted- upon this high

speed shaft is normally disengaged as shown
in the several figures of the drawings but 1s
adapted to be engaged by either the upper
friction gear 41 or the lower friction gear 42
secured to the upper end of the feed rod 35
journaled in the extension 37° of the bracket
37. The feed rod is also journaled in an in-

termediate bracket 43 which also forms &

casing for a sleeved bevel gear 44 slidably
splined to the rod in a way to be driven
thereby, and operate a second bevel gear 45

89

90

95

secured to the inner end of the short shaft 22

| before mentioned. It will thus be seen that

the feed rod is free to be moved longitudi-

nally through the sleeved .bevel gear, yet 1s~00 -

connected to rotate the same therewith, in
either direction and likewise operate the con-

necting bevel gear, short shatt etc.

"As before stated the normal or intermedi-

ate position of the feed rod shown in Figs. 3

105

and 5,is that which connects with the change- -

able speed driving mechanism within the
casing 28 and is thereby adapted to feed the

tool during its operations. :This feed rod is

slidably journaled in the brackets 37* and 43

| and in"a bore 46 of the sleeve 29 rotatably

110

mounted in the casing 28. The movable

sleeve 34 contains an annular recess 47 to re-

ceive a loose split ring 48 pivotally connected

to the lower arm of a bell crank lever 49 piv-

oted to a stud 50 secured to the casing 28.
| held to engage the
clutches 33 and 34 by a spring 51 as seen in

This lever is normally

115

Fig. 3, but permits of the disengagement of

said clutch when the feed rod operating lever
52 is in either of.its shifted positions one of
which is shown in Fig. 6. This lever 52 is
pivoted to a stud

=

and contains a sEring actuated pull pin 54 to
eneage the notches 55 of the rack 56 to hold

the lever in either of its adjusted positions.
The inner portion of the lever is bifurcated
to encircle the feed rod and connections,
while the inner end .contains a roll 57 to en-

53 secured to the casing 28 .

edge of the vertically .dis—f

120

125

130
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posed arm of the bell crank lever 52. Said

roll. normally rests in the pocket 58 of the .

edge of said arm as seen in Kig. 3, but is

adapted to ride out on either side shoulder 2
tools, comprising driving mechanism,  a

08" thereby forcing the vertical arm of the
lever out and lifting the inner arm which in
turn raises the clutch sleeve 34 from engage-
ment with the cluteh 33 of the sleeve 29. It

will thus be seen that either an upward or

downward movement of the lever 52 will dis-
connect the feed rod from the sleeve 29 of the
feed mechanism and put said rod into en-
gagement with the high speed shaft 36 to
drive said feed rod in either a forward or
backward direction according to whether
said Tod is raised or lowered. | '

The feed rod is threaded as at 59 to receive |
‘upper- and lower collars 60 and 61 each of

- which is provided with annular side grooves

20

29

- with the opposite sides of the lever 52. This

30

to form bearings for balls 62.

A lever sleeve
b5 15 supported intermediate of the aforesaid
collars and is also provided with annular
grooves to correspond with those 'of the col-
lars and to accommodate the balls therefor.

The sleeve. 63 is further provided with a pe- -

ripheral groove to receive a split collar 64
bearing trunnions 67 pivotall connecting it

forms a light running bearing intermediate
the lever and shaft to operatively suj
the latter, and readily permits of this

‘rod being raised or lowered to engage either

35

- the reduced end 352

40

45

50

- 60

6o

“the feed

‘mally held distendec

-tically, said adjustments
- through the feed rod when operated from the |

mechanism or the gears 41 or 42 one
of which pulleys obviously operates said rod

1n one direction in one instance, and in the
‘other. direction in the other instance.

'1thin’ the bore of the sleeve 29 we pro-
y and support
of the feed rod 35,

vide a cushion to be engaged b

which cushion comprises a piston 65 nor-
by a spring 66 beneath
1t and within said bore in a way to also serve
as a counter-balance for the weight of the

-

feed rod and its attached méchanism.

Reviewing the operation of our device in
connection with a machine of the class de-
scribed, after the work has been secured to

the rotary table 23. The tool would be
quickly brought into position by adjusting
the saddle sidewise and the tool slide 19 ver-
being accomplished

friction gears of the high speed shaft 36.

Sald speed shaft being adapted to drive the

feed rod and tool in either a forward or back
direction according to whether the upper or
lower friction is in engagement. When the
tool 1s set to. the proper position to begin
work the operating lever 52 is brought back

to its intermediate normal position as shown ~_

i Fig. 1, engages the sleeve of the rod with

the sleeve 29 of the feed driving mechanism,

and whereby the tool is fed forward in either
a vertical or horizontal direction simultane-
ously with the rotary movement of the table.

hoed

1

!

| rod from the

driving mechanism, a tool bar
tive connections with -the feed rod, an inde-
Eendent high speed shaft, gear connections

| tive connections with the feed rod,

‘having friction gears, a too

3

Having thus described our invention what

we claim and desire to secure by Letters Pat-
ent is:— ; - I -
1. A rapid power traverse for boring mill

70

movable feed rod operatively related to said

driving mechanism, a tool bar having opera-
tive connections with the feed rod, an inde-
pendent high speed shaft, gears connecting
the latter and the feed rod for engaging the

75

feed rod with the high speed shaft at pre-

determined points.in the range of movement
of the feed rod, mechanism for engaging the
feed rod with the driving mechanism when
the feed rod is in a position intermediate of
its range of movement, and for disengaging
the driving mechanism when the rod is en-

-gaged with the high speed shaft, and means

for operating the. feed rod to render opera-
tive the connections between the same and

‘the high speed shaft when the rod is shifted

from said intermediate position. -
2. ‘A rapid

tools, comprising driving

movable feell rod operatively

related to said
having opera-

etween the latter and the feed rod for en-

-gaging the feed rod with the high speed shaft

at predetermined points in the range "of

movement of the feed rod, a clutch inter-

mediate the feed rod and driving mechanism,
adapted to be engaged with said driving
mechanism when the rod is in such inter-
mediate

clutch an
tively connect the same or disconnect it from
the high speed shaft. - |

3. A rapid power traverse for boring mill

tools, comprising driving mechanism, a
movable feed rod operatively

driving mechanism, a tool bar having opera-

Eendent high speed shaft, gear connections
etween the latter and the feed _
the feed rod with the high speed sha

Ing

clutch intermediate the driving mechanism. I.
and feed rod, a' means for shifting and hold-

ing the feed rod in engagement with the high
speed shaft and

1sengage it from the driving mechanism.
4, A,'mpi(_:l power traverse for boring mill

(]i)osition,' means for moving the.
for shifting the feed rod to opera-

related to said-

also to move the clutch to -

80

8 .

power traverse for boring mill
mechanism, a

90

05

100

105

an inde-

110

rod for enﬁag— |
a
;

115

tools, comprising driving mechanism for feed- |

ing the tool, a longitudinal movable feed rod

connected with said drivin% I . an
ar operatively

eec 120
mechanism and

connected with said feed rod, a high speed

shaft bearing a friction gear, .
the feed rod for shifting the same to engage

either of its friction gears ‘with that of the .
“high speed shaft to operate the foed rod in |

either a forward or backward direction; and
means for simultaneously disconnecting said

mechanism upon

125 -

driving mechaniszm when' the 13¢



a

| md 1s shifted to engage elther of S&ld friction

: bormg mill

oears.

5. In a ra 1d (fower traverse device for
eads, the combination with

driving mechanism for feeding said head, of
an intermediate feed shaft operatively con-
nected to said head, a clutch carried on the

~shaft for enga,gement with the driving

10

mechanism, a high speed shaft bearing a fric-
tion gear, a friction oear upon the feed shaft

“above and below the gear of the high speed

| Sh&ft a lever connectlon for raising a,nd OW-

20

ering "the feed rod and its friction oears for

engaﬂement with the gear of the high speed
shaft, and mechanism connected with said
lever for simultaneously disengaging the
clutch of the shaft from the drlvmg Tmechan-

‘ism, when the lever is operated to engage the
friction gears before mentioned.

6. In a rapid traverse device for a borlno'

mill head the  combination with dmmncr.

mechanism, of a feed rod and connections
through which the head is operated from said

" driving mechanism, a clutch sleeve slidably

25

30

mounted upon the feed rod for engagement
with the driving mechanism, a hlgh speed
shaft, gear connections on the feed rod for

fenga,gement with the high speed shaft by a

movement of said rod, a pivotal lever sup-
porting the feed rod and adapted to operate
the same longitudinally to engage the high

speed shaft, a bell crank lever connected with

t e clutch sleeve upon the feed shatt to dis-

30

ing ‘mechanism by a movement of the
otal lever before mentioned and simultane-

engage the said clutch sleeve from the driv-
plv-

engage the driving connectmns Wlth

- ouslg
‘the high speed shatft.

7. In arapid traverse, of the class described

40 the combination with drwmg mechanism in- ;

877,403

. cluding a clutch facesleeve, of a lont?ltudma,lly
movable feed rod, a clutch sleeve upon the
rod to normaliy engage with the sleeve of the

driving mechanism, a bell erank lever to en-
oage both the lever and the sleeve of the rod,

an operatmw lever engaging the feed rod to

move the same lonﬂ‘ltudma,lfy and to engage
said bell crank lever to operate the same by a

‘movement of the lever 1n.either directlon, a

high speed shaft, and gear connections inter-

ing said high speed shaft when the rod is

ﬁhtited to either an upper or lower position.

45

ol

- medlate said shaft and the feed rod for engag-

8. Inarapid traverse device, the combina-

tion with driving mechanism, of a feed rod
operatively connected with the driving mech-

‘anism, a high speed shaft, mechanism upon

55

the feed rod for enﬂ‘awement with the high .

speed shaft by a lono?tudmal movement of

the feed rod, a lever For operating sald rod
longltudma,lly a cushion to counter-balance
the weight of the feed rod, and mechanism

for rendering 1noperative the operative con-

nections mtermedlate of the feed rod and

60

driving mechanism with the Operatlon of the 65

lever, and simultaneously connecting the said

rod with the high speed shaft.

Signed at Brmdentown Manatee county,
Flonda, this 5" day of ‘\Ialch 1906.
' EDW'ARD P. BULLARD

WVltnesseb as to Bullard:

O. K. Reaves,
JNO. B. SINGELTARY

Signed at Bridgeport, ‘Fairfield county,
Connectmut this 14 day of March, 1906.
, E\/J'_A\TUEL HE\TRIKbON

Witnesses as to Henrikson:
~ G. N. MOREHOUSE,
. P.-BULLARD, Jr.
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