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EENRY ALINDER AND GRANT

B. SHIPLEY, OF PITTSBURGH, PENNSYLVANIA, AS-

SIGINORS 70 THE OIII0 WO00OD PRESERVING COMPANY, OF PITTSBURGH, PENNSYL-

VANIA, A CORPCRATION OF OHIO..

ADZII\TG— AND BORING MACHINE,

An‘ohca’mon ﬁled Aavust 18, 1927. BSerial No. 212,684.

The invelﬁ’rmu relates to comomed ma-
chines for adzing and boring railr oad ties,
he object being fo improve tne construction
and operation ‘of such. machines to the end ¢
that ties may be properly held in tool-oper-
ating positions, and be rapidly and accurate-
ly adzed and bored regardless of their rela- 1
tive sizes and of variationsin the Cih.u}:)\, and
sectional dimension and areas of individual
ties, and to the further end that there wﬂl be
am munum of wear upon and breakage ofthe 2

elements of the machine and its tools.
The machine provided according to this

invention includes a frame h‘wmﬂ tie qup—

5 pmhncr rails at its top ‘on which, at ¢ the front

of tbe ma chme ties may be fed mechanically
itioned manual 1‘,7 - Two feeclers move
'”m) ties from the front to the rear of the ma-
chine, the first being herein designated as the
adzing and the second as the bfnmo feeder.
The adzino feederis provided with a plu-

rality of sp“ced dogs to engage succe%n*ﬂ
tws 18 I’GClpl"‘C able in a horizontal plane; is
also ree cable in a vertical plane to 1‘0‘-‘,—
mit its ’ue e*w“.o‘mr dogs to pass beneath ties
when the feeder is moved towards the front
end of the machine; and is provided with
which firmly eng&oe the sides of eath

width or vwmatmn*‘ in wdth of the tis. The
boring feeder receives ties from the Mmmo

feeder ot the rear end- of the latter, moves
”wn\
l)(‘

to a poesition for being clamped im
and, when hored, moves inclo. to the
ar end of the machine where they may be
¥ szed by a conveyor ov othe 7.‘wise removed
fFrem the machine. .

When in boring position, vertically and
horizontally movable clamps are pr vided
for each end of the tie for centering and
firmly holding it in proper a ,hgnmeny with
boring heads which move upwardly to bore
the tie and downwa“fﬂv to remove the bor-
ings and boring bits from it. The opera-
tiong of the feﬂders. clamps and boring.
anism are all coordinated to rapidly adz and
hore ties successively. fed to the machine.
Proferably three motors are used for operat-
ing the machine, one for continuously rotat-
mo the adzers, another for continuously
driy ving dm bomno tools, and another for

SIS0

‘ opcmtlnw the feeders and control for the

operation of the adzing and b’)l‘ll g clamps.
The preférred embodiment of tne inven-

mo "h -

tion is 111115t1'at@d in the 2 ccompanymo draw-
ings of which Fig. 1 1is a plan view of the ma-

chine, it being here noted for the purpose of

clearness m (sescmbnm the machine that the
uﬁnt of the machine 1s ab ihﬂ lett, the rear
at the right, the left side at the ¢ top and the
n;h{/ side at the hottom OJ 11110 figure. Fig,
2-1s an elevation of the right side “of the ma-
hine; Hig. 3 an mcomplbte trangverse sec-
icnal view taken on the line IR—IH Fig.
2, showing the adzers and motor for drn*mu
them; Fig. 4 a 10 Uu(bnﬂ sectional view
taken on the b: IV, Fig. 1;

o

C?‘

ta; . ux‘o\’en Line IV—
Fig. 5 a de’r ched elevation of the 110 ht side
portion of the adzing feeder; Fig. ¢ a plan
view. of 1he portion of the adzing feeder
shown in 1*10‘ 5; Figs. 7 and 8 vertical goc-
tional views taken on the lines VII—VII
zmﬂl VIIL—VIIT, vespectively, Fig. 6; Fig.
9- 2 sectional view of a fluid pre control
valve, the plane of view benm 111(71&1“(1 by
the line ML—LX Fig. 2; ¥ig, 10 5 combined
vertical section and elev tum ot the right
side portion of the ‘ubml') feeder. sat)por
showing the mechanism for vertically recip-
rocating it, the q ‘,h“o of view being indicatec
by the line A——)&, Hig. 15 Fig. 11 a combined
vertical Qec-mn and. elev *1011 of the llqht
portion of ‘the adzing feeder showing the
mechanism for reciprocating it Amu.lontall»;,
the plane of mew heing indicated by the line
X1 j, Fig. 1: Fig. 1 a rear end view of
machine; ¥ 1g. 13 a transverse seetional
view taken substantially on the line VTIL—
EIL Fig 1; Tig 14 2 (‘(\mbmod ver twal
tion and elevation of ¢ the right side pouvm]
of the boving feeder, the plane of view being
indicated bV the broken lne XIV—XJV
Fig 15 Fig. 15 an elevation of the rear of the
boring feeder, the view being in reverse posi-
tion of Fig. U I‘w 16 a ]o*mnhudmu sec-
tional view of the upper portion of a boring
leﬂf\r showing the construction of its tie-en-
cing dogs; Fig. 17 a detached elevation of
orzng tie cla mp adjacent to the rear of the
ma Hm Fig. 18 a plan view of the tie clamp
Fig. 17: Tig. 19 a combmed elevation and
(11 ectlon‘ll view of a boring tie clamp
nechanism for effecting its Vertical re-
:ation, the plane of view being indi-
bV the line XIX—XIX, Fig. 1 Fig.
ombined elevation zmd vertical gec-
view of a boring head and the mecha-

SsTre

the

‘nism I" r effecting its vertical reciprocation,
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‘the operation of the machine.

4

(‘ho plane of view being indic‘um by the line
AR XX, g 1; I‘ig‘ 1 a plan view of a
boll‘lf‘ read bmm, the central portion of it
‘Mmo brolken away, and the bearings ot its
3 bemv shown 1n section; Fig. 99 a4 re-
iced seale elevation of the cwtenn& an tides
ends of the boring bcﬂm the planc of
being indicated b, e tine XK1
21; Tig. 23 a central view of
O-imvno the guides at tla end

ng be am, the p Jane of view bei: nge
by the line XX TIT—XXIIT, Fig.
/A y diagrammatic p't"ﬂ view of a

"%1!“ ‘C‘
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cam dia gram.
In explaining the construction of the il

trative embodintent of the inventios 1, the ¢
eral ‘arrangement of ‘the m qchlm, ':nl
be described, and thereafter th
together with its tie C’amp,s 8 “d meelnm
for effecting its vertical and horizontal move
ments, the bouno feeder and mechanism for
gffecting its horizontal 1 novemerits, the bor-
ing clamps and mechanism o ﬂmu
vertical movemerts, and the boring hea

Aste the general constructior and arr 111"‘(3--
ment of the machine, it is supported and ar-
ranged upon and within a fraine 1 of general
1octmn0ula1 form provided with posts 2 to the
upper ‘ends of which there are attached dis-
continuons tie- 0111)1301*1310 rails 8; Neav its
center (F] rs. 1-4) the machine is provided
with an adzer comprising a shaft 4 provid ted
at its ends with a pair of adzing heads 5 and
adapted to be rotated by a motor 6 through
a train of pinions, thé arrangement bmng
such that the driving motor may be posi-
tioned below the 10‘\» v faces of ties supported
on rails 3. As shown particularly in Fi 2.3,
each adzing head 5 is preferably provided
with three series of cutfers, the outer ends of
the centor series somewhat overlapping the
series.

The adzing feeders for moving ties to, over
and beyond the adzers comprises a pair o
carriages 7 arranged one at each side of Hh
machine and mounw] 1 v like horizontal
moveinents upon a pair ot vertically movable
tables 8 which are adapted to be moved ver-
tically. Each of these carriages is provided
at its front end with a tie- enﬂmomo dog ‘). at
itg central portlon with p(m of tie
ing arms 10 and 11, and ad incent to its rear
end with a tie- engzv ing dog 12, the arrange-
ment being such that tuo Tioriz zontal move-
ments of the car ringes T move ties certain in-

Girst

Ied
for uucm

-tervals towards the rear of the machine, they
being adzed while

moved over ::(1'49'
which preferably runs continuously dwing
While thers
are two tables and carriages, theve is in effect
but a-single table and carriage divided into
sections the movements of which are s,nnuL
taneous and identical.

+i‘ n

ing the operation of the machine.

1,704,273

Arranged to receive ties moved rearwardly
by the adzn feeder there is a boring feeder
comprising a pair of horizontally momble
carriages 15, each provided with a series of
spring plcssed dogs or fingers 16, 17 '1111 18
{(Fig. ‘)) for cngaoruw ties.. Near the rear of

the machine there are two pairs of arms 19

and 20 for clamping the ties in boring 17051-
tions, these arms being mounted, respecw:u y,
ont horizontally movable carriages 21 and ¢
(Iigs. 17 and 18) supported b‘) verthﬂly
movable tables 23, Here again, while there
are two tables and carriages, theve is in offect
but a single table and carriage divided into
sections the rmdvements of which ave simulta-
necus and identical.

Mounted for vertical movements in alipn-
nient with clamping arms 19 and 20 there is
4 boring beam 25 (Flos 4 and 18) ll‘wmg
boring leads 926 at its s ends, which heads are
pr ovided with the desired number of bor ing
bits 27 adapted to be driven by a motor 93
mounted upon beam 25 and preferably i
continuously during the operation of the ma-
chine, R

The horizontal and vertical movenients -
the adzing teeder, the horizontal movements
of the 'bouvw ieeder and the vertical move-
ments of the%onnrr ol 'mps and boring beam
are preferably eﬁ:’ﬂcted by connections ex-
tending from cams arranged in a cam houe-
ing 30 (T‘w 1) and mounted upon a shatt 8
rot‘mted b )y _connections extending from a
motor 33 which is continuously. driven dur-

ments of the adzing and boring elamps are
preferably effectcd bV comples.sed alr .con-
trolled by valves 34 and 85 which are actuat.
ed by cams also attached to shaft 31, valve
34 controlling the horizontal movements of
adzing (~]amp arms 11, and valve 35 the’ move-
ments of bori ing clamp armis 19 and 20. he
{imings of the operations of such unity of a
machiie as uqmro timing are thus effectod
Iy the con:,tlu(hon and po‘xt;ImW; of -cams
mounted on shaft 3

A dzvfn(/ feeder,

As previously expluined, this feeder is in

two scetions, one at the right and the other

di the loft side of the machine, each gection
neluding a carriage 7 and o table 8. Each
is the same except Tfor an air contro! meel ‘1~~
N‘.M}l which is borne only by the section at the
1t side of the machine. The constt Um'

of the right' side section of this ioedel 1s -

shown pmtwul"llv in Figs, 5-11 to which

‘reference 1s now made.

The move-~-

70

-F
[%23

80

93

105

10

115

156

Table 8 ig s‘lppmto\l by a pair of toggle
Finks 40 ‘md 41 ceen particularly in I‘NQ 5
;mﬂ 10. At their center pivet points these

rs of togeles are connected to each other
b“ a link 112? and to hold the table against
horizontal moveme nts, its vear end is con-

mected by a link 43 to a post 44 secured tc

130 -
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frame 1. 1 In Fig. 10 table 8.is.shown in full otally anchored 2t 79 to carriage 7. Com-
lines in its upnevmost position and in dotted" pressed air and /.ﬁhausc are ca "'1ed to and
lines in 115, 10\*’\1’11105@ posmon toggles 40 irom the cylinder (o Lhrough pipes 80 and
“and 41 being broken or partially closed in the 81? it helng understood that when compressed
Intter pogmnp Tor g0 mo qu the o<,,-’ air iz lod into the “-,'hnd r throm*h pipe 80 70
to lower and raise the table, front togele b the gylinder will be moved to the Teft as
40 1s connected through a lug 45 an ' a h nk vi n Fig. § to close the clamp; and tha

46 o an arm 47 attached to g rock shaft 48 is infroduced through pipe 81 the
which e};tenos transversely of the- maching - wilt be moved to the right to open
at its front. The “ockmf“ of this shaft is amp. 75
effected by a paiv of com“‘mion cams 49 and ~ Frovision is made for o controlling the
50, the Deul eries of which engage rollers fiow of to cylinder 75 through pipe 80
mounted upon a mvowd cam 19*;")" 51, the thate v 75 will not he moved towards
apper end of which is connected by a link 52 clamping arm 10 vnless a tie ts upon rails
arm 53 attached to shaft 48, 3 bet 1 g end there sv
avold breakase of these connections in is u age T s valve
case there should be alnormal resic tance to- g ports con-
theupwas d movement of t&hle 3, the connes- i e 83, Jwes“
tions preferably include a 'cut-om t for con- ing valve 84
frolling ‘the circuit through motor 83. As rmd of which 85
.mo‘.‘:n in Fig. 10, this cut-ont may comprzsﬁ bv a sl mn«“ rod 8(3, This rod is
an electric switch 55 having a movable cirenit ed by a link 87 to a pivoted finger 88
controlling arm 56 1\*111'7' in the path of a the outer end of which is yweldmdy uroed
dog 57 attached to link 52. Rather than upwardly to a posmon above the plane of
belng - connected 0’ buh to the upp s end  tie-supperting rails 3 at thb right side of the 90
of cam lever 51, link 52 is connect d to it achite. Inthe position in Tbichi’:‘: ig shown
through a spring, which, in case of abnor- in Iz, B, finger 88, uh"eugh th 87, rod 80,
mal resistance fo the rearward movement of and stem 85, holds valve 84 in poqmo n to
Iink 52 to raise the table, will become com- prwem flow of air through casing 82 from
pressed sufliciently to cause dog 57 to engage pips 88 into pipe 80. T Then o tie 15 befween 95
arin 58 and throw switch 55. ' arms 10 and 11 it presses finger 88 down
For glidably mounting. carvinge 7 upon = tly to move valy e 84 so that air may flow
table 8, the cariiage is provide 0 cen mUV from pipe 83 through casing 82 and pipe 80
~with a T head 60 (Fig 8) which engages in-. {o cyh’mcr 75 to eause 1t and its attached
wardly turned flanges 61 formed on the lower aw n 11 te move towards arm 10. 100
portion ‘of the carriage. The horizontal n Fig. 24, there is diagrammatically illus-
movements of the carriage are effected by a trated the pipe connections for controlling
rock shaft 62 (Figs. 1and 11) to Wh‘(‘ﬂ there £ air to c*'l-ndoks 75 on each side of the
isconnected an arm63,the upper end of whwh Ay supply from a suitable soure
is attached to the front of the caflnge by a throngh 2 pipe 91 to ¥ a’ve mecha- 105

ot
W13

GO

cam lever 65

'0101 of t’le carriage: -

linl 64, 'This shaft i
cam lever 65 provided swith vollers Whm)
upon the periphery. of a pair of con nm’mm
cans 66 and 67, lever 65 bcmo‘ attached at
tts upper end by a link 68 fo an arm 69 con-
nected to shaft 62. ""“0" h PUTPOSS 6X
ai;wd with reference to the electric switch
oV) of Fig. 10, link 68 is similarly attached to
for opers hxo a nobor con-
trolling switeh 70. In Fig. 1 carriage 7 is
shown in full lines at its position nearest
the front of the machine, and in Aodc lines
in its rearmost L,o‘suxon. as are-also the driv-
ing connections which rave been desciibed.

ig rocked by a pivoted

“Clamp arm 10 of carriage 7 1s directly con-
“nected to the carriage, while provision is

made for moving Jampmo arm 11 towards
and from arm 10. - For this purpose a1 i1
is preferably sucurely attached to or formed
integrally with a cylinder 75, which, as shown

“in Fig. 8,1s provided with laterall v extending ' |

flanges 7 76 shidably engaged by the upper por-
Within cylinder 75
there is a piston 77 (Fig. 6)- attached to a
piston rod 78, the otiter end of which is piv-

IL:]]'

g

onslruction of v hlch 1s ius-
. 9. This valve mch.des’ a cas-
an i and outlet
Dh'> @ ports ave mnmﬂwl

inlet port 93,

Sl 35
€

a5
and 97 borne by o s~:}1d ng st
1g exbanst ‘;,\:)1":
o
g indieated. Bt
in

i UL
he peu phery of o eam 101 ait
31. Outlet port 94 of valve
nected to pipe 83, and outlet port 95
81, Pine 8u 15 D:'\,.mcﬂ with ranch 1
leading to the front end of c*rhmle 75 at the
left side of J*e mach 1, and pine 81 with a

sanch 104 leading to the rear of cylinder 75
i1p)

f:he left side of the machine. Thus when

valve stem 98 is moved by cam 101 to move

o
c+ -

valve 96 so that nlet ‘Ju ig in eommnnication
Wlf h outlet 9 a tie is in posu-on
betwepn ¢ 1(\(1 11 tn onen

*“”v“ 84 in the nzmner mewous‘ﬂ expla med
air ma vy flow dirsctly io the f;oui end of evi-
inders 75 to move the cvlinders and their

attached clamping arms 11 towards clampmo

120
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At this time, valve 97 closes com-
outlet 93,

arme IG.

munication hetween. inr‘t 98 and

(4 R8%

and places the latter in cc*nmumcatmn with

the exhaust passage through valve stemn 95,

In a similar manner, the veverse mmt o ot
R -ﬁ

& N7
alr to oW

valve stem 98 causes co
tc: t‘hﬂ rear e“d“ ot evlinders

LT

mpregsed

75 and off

I‘l ad@1t10‘1 to dogs
1(‘ ‘md 11, aduing feeder cas
i 12, the cons

a5 L.

is 1(](\*1*;:-&13 for each ¢ thown in
l* igs. 5, 6 and T 0{'( srably

proaches its rearmy
wardly a tie wh '@h i
the dog is pivotally
at 110 a*ﬂ is cngag ed tor
by a lnk 111, the forwar
attached to a fnger
mommnted o the ¢ :
lower end lying in thie
trip 114.  Thus when
112 engages trip Mi
ward ly io move dog

vance a tie engaged b*
siibscquently engaged by

=]

4
DRT
1
1

e

L& G2
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Operaiion of adzing feed

When tics are fod to the machines
they are placed upon rails 8 at the

b et Il

the achine and e“.d; is glid rearwa
it is In position h FRROII agﬂ.z:uh by c;

r]‘l .

;“"Co S LIS Cb-:AOP

= % 0n T
¥ \,\/UCJ Ca 33 1 t e
y

m; welg hte:
1 by

‘d

et 7;)

1s m‘elerab‘y visually ‘?n_(:ic:«u 36l

5. 120

41
(Figs 1,‘ 2 and 4) al mo]w
3. . When a tie is

ring 10 1t i
m: me lever 85 -vmt theis
[ forwa w:‘y to s

i pr op( r‘v posit

l‘y motor aO MO
rear of the machir
mc‘feﬂ through co

l’zul':
the tied
Assuning
by dogs 9
that the P wWar

B3I L
g now ‘h v oa tie pi “VT' nsly moved
15 in the ‘mmuml of tic 1‘2.’,, ang
d movement of tables 8 had
brought lever 88 ¢ :,mnqt the bottom of ﬂ),e
tie to depress it, valve 84 (Fio 6) is ther
in a pos mon to pmcc pipe 83 in communica-
tion with pipe 80 through valve casing 82.

1,704,273

The rotation of cam shaft 31 then causescam
101 (Figs. 1 and 24) to operate valve mecha-

vism 34 so th'it air then flows
80 and 103 to the forward ends oi cﬂ nde

to move them and their cis :‘1];111') 8IS
! 3 I‘ '3"1"7 C"W 10(3 L L T {
The rearward movement
ries the tie over s !Mm" heads
ste to pers *;u snm i
ovrer hml ot ‘x ie.
son of the fa i ‘1
moved by co
different rel G
tie 10‘-11‘511055 ()L 1t.s wi lt 1 or
ity w Id*hA 1
hold the tie d
the adrers.

At the end of the rearward
carriages 7, and afi
:v'?""nq operaticn, aiv is catised to flow thy eugh
plpes 81 and 104 to the rear ends of cyhvders;
75 to caus e them and their atteched clamping

arms 11 to move rearwardly to unclamp the
he cerviage is then caused to move for-

5 ab the mol ey
v to sroove or adz the
f)‘f‘d that by rea-

ArINS 1

w\.).

moy

W ardly a q]]hui amount to velease the clamp-

ing arms 10 from the tie. Thereatter table-
ppf. rting togples 4041 are broken to lovwer
the carriage to bring ﬂh ;;1'% and clamping
ArIms Uo’ow the pl‘lne of supporting rails 3.
"“ms breaking of the toggles is effected by
ompanion cams 49 and 50 attached to cam
31, the train of connecticns being
hrough cam lever 51 (Tig. 10), link 52, arm
53, zocn shatt 48, arms 47 and Tinks 46 which
ave attached to arms 47 and to the forward
togg les 40 and 41, When the tables are thus
lowered to the position indicated by dotted
lipes in IMig, 10 edrringés 7 are moved for-
wardly by the connections previously - de-
seribed in gxnlam ing the 1'earward movement
of the carri iz cycle of operahon 15
repeated, at dzed being in the posi-
tion of that indicated & at 124 in Fizs. 2 and 4,
and when in such position is ("710‘1{’(‘(1 by the
rearmost dogs 12 of carriages 7 for moving it
sition of the tie indicated

rdly o the
in dotted lines at 125 in I 108, 2 and 4 Near
earward movement of the car-

ﬂ\" end of theq
: 118 (Figl T) engage tup 114

4
shaft

P

10

S,

wh

2RELY

OIS

res, fingers 118
. ‘)\ ‘md through links
o wive the tio a rearw zu'fl Iriek. .
In the cam diagra m shown in Fig. 25, there
is indicated the tu ¥ng for oper atmw too gles
clas 1” ing-arms. 11 and carviages 7.
veme: ot the toggles are mdlcatr‘d by
nosmiariced “Down” and Un”, those

S i

i” these of the car-

marked “Rearward”

and “Opan, and
/ 1)\/ tlw sb‘w!mo:‘

Boring feeder.

This comprises a pair of carriages 130
(Figs. 1, 13 and 15) mounted for horizontal
movements upon tables 131 supported by posts

fter the completi ion of an

111 cavise dogs 12

. anme(r arms 11 by the shadings marked -
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132 attached to frame 1, the upper cdges of
which tables form the rear portions of tracks
3. Except for an air eontrol mechanism at-
tached to the carriage at the right side of the
machine, both carriages of the boring feeder
are the same, and accordingly the description
of them will be confined to the carriage at the
right side of the machine which is shown in
Figs. 15 and 16. The carriage is provided
with three dogs 133, 134 and 135, each of

which is spring-pressed upwardiy, and-is so

A

constructed that when the carriage is moved
towards the front of the machine the dogs

-will be pressed downwardly by ties resting

upon tables 131. )

In Fig. 14, carriage 180 is indicated in full
lines in 1ts position nearest the front of the
machine, and in dotted lines in its position

nearest the rear of the machine, the mecha-

nism for moving it being similarly indicated
in these alternate positions. Pivotally con-
nected at its upper end to the front end of
carriage 130 there is a floating lever 136, the
lower end of which is pivotally connected to
a link 137, which in turn is pivotally attached
to the forward table-supporting: post 132.
Intermediate of its ends lever 136 is pivotally
connected to one end of a link 138, the other
end of which is pivotally connected to an arm
189 attached to rock shaft 140. Tn alignment
with arms 139 (there being cne of these arms
for each carriage 180) there is a third arm 141
(Fig. 1) aftached to rock shatt 140 and to a
link 142 extending to the outer end of cam
lever 143 provided with rollers which bear
upon the peripheries of companion cams 144
and 145 attached to cam shaft 31.. Link 142
is connected to cam lever 148 in a manner
similar to that explained with reference to
Fig. 10, a cut-out switch 146 being provided
for controlling cam shaft driving motor 83
in -case there is abnormal resistance to the
rearward movement of the boring feeder. It
will be understood that the rearward move-
ments of carriages 130 slides a tie upon table
181 from the position of that indicated at 147
to those indicated at 148, 149 and 150 (Fig.
15). Tie 147 is in the position to which it is
finally moved by the adzing feeder, tie 148 is
in boring position, tie 149 beyond the boring
position, and tie 150 further beyond boring
position and in a position to be moved from
the wachine manually or by a suitable con-
VEyOL. , : _

In its boring position a tie is ﬁl,‘lnl.:y' clamped
i proper alignment with the boring heads.
ing clamp mechanism, which oper-
ates boring clamps 19 and 20 is illustrated
pavticularly i Figs. 17, 18 and 19.  As pre-
viously explained, each pair of boring clamps
(there being one pair at each side of the ma-
chine) comprises carriages 21 and 22 slidably
mounted upen a vertically movable table 23.
This table is supported by two pairs of for-
ward toggles 155 and 156 and two pairs of

o

rear toggles 157 and 158. At their center
pivot points, toggles 155 and 156 are con-
nected by a Iink 159 to toggles 157 and 158,
and the lower ends of toggles 156 are securely
attached to a rock shaft-160. To this shaft
there is attached an arm 161 connected at its
outer end by a link 162 to the outer end of a
cam lever 163 provided with rollers which
bear upon the peripheries of companion cams
164 and 165, mounted on cam shaft 31. The
construction and arrangement here is in all
essential respects the same as that explained
with reference to the adzing feeder table 8

shown particularly in Fig. 10, the boring

clamp table 23 being held against horizontal
movements by links 166 which ¢onnect it with
brackets 167 attached to frame 1.

Provision is made for horizontally moving
carriages 21 and 22 towards and from each
other at a uniform rate to clamp a tie in
proper alignment with the boring tools, and
tolater release it. For equalizing these move-
nents, table 23 is provided with a pair of
pinions 168, and carriages 21 and 22 with
racks 169 and 170, respectively, which mesh
with the opposite sides of these pinions. In
& manner presently to be explained, power is
applied to move carriage 22 horizontally, and
any such movement of this carriage becomes

effective through its racks 170, pinions 168

and racks 169 attached to carriage 21 to move
the latter uniformly in the opposite direction.

To prevent the two carriages from binding

upon table 23 when they are thus moved,
pinions 168 are interconnected in such a man-
ner as to cause them to rotate uniformly. For
this purpose, each pinion 168 is connected
to the upper end of a shaft 171 (Fig. 13), to
the lower end of which there is attached a
pinion 172, Meshing with pinions 172 there
are racks 173 formed on the ends of a rod
174 mounted on the table 28 for longitudinal
sliding movements, racks 173 being disposed

on opposite sides of pinions 168 as shown in

Fig. 18. Thus any rotation of one of the
pinions 168 is directly transmitted to the
other of them, making it impossible for the
carriages to bind by reasen by unequal hori-
zontal movements of their opposite sides.

The movements of carriages 21 and 22 ave
preferably effected by compressed air mecha-
nism in a manner similar to the movements
of adzing and clamping arms 11. Beneath
carriage 22 there is a cylinder 175 (Fig. 18)-
to the opposite ends of which there are at-
tached air supply pipes 176 and 177, and
within which there is a piston 178 attached
to a piston rod 179, the outer end of which is
pivotally anchored at 180 to table 23.

To avoid possible injury to the boring
clamps in case they should be closed when a
tie is not lying between them, provision is
made for controlling the flow of compressed
alr through pipe 176, so that it may flow only
when a tieis between the boring clamps.  For

ot
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this purpose the-boring feeder table 131 at
the right side of the machine is provided with
a trip rod 183 (Fig. 15) pivotally connected
through links 184 and 185 to this table. Link
185 i connected by a rod 186 to the stem 187
of a valve 189 for controlling flow from a pipe
190 to pipe 176. Trip rod 183 is normally
held yieldingly in its uppermost position in-
dicated in Fig. 15, and 1s adapted to be de-
pressed by a tie when in position between
clamping arms 19 and 20. When depressed
air may flow through valve 189 to the forward
end of cylinder 175, and through a branch
pipe 191 (Fig. 24) to the forward end of cor-
responding cylinder of carriage 22 at the
left side of the machine. As shown in Fig,
24 the flow of alternate air and exhaust
through pipes 176 and 177 is controlled by
valve mechanism 85 similar to the valve mech-
anism 34 previously explained with reference
to the censiyuction and operation of the
adzing elamps, it being understood that pipe
177 is provided with a branch pipe 192 lead-
ing to the rear end of cylinder 175 on carriage
22 at the left side of the machine.

Boring mechanism.

As previously explained with reference to
Fig. 13, boring heads 26 ave carried by a bor-
ing heam 25 on which there is mounted a mo-
tor 28 having driving connections for turning
the bits 27 projecting upwardly from the bor-
ing hieads. Provision 1s made for raising the
boring heam to feed the bits during the bor-
ing operation and for lowering it for sub-
sequently removing the bits.

Fxtending downwardly frem each end of
Leam 25 there is a link 200 (Figs. 13 and 20)
which at its upper end is pivotally connect-
ed to the beam at 201 for small wmiform
novements, and at its lower end is pivotally
connected to an arm 202 attached to a rock
shaft 208, At 1ts center this shaft is provid-
ed with an arm 204, the outer end of which
18 connected by a link 205 to cami lever 206
provided with rollers which bear upon the
peripheries of companion cams 207 and 208
attached to caan shaft 31, The connertion of
Link 205 to lever 206 iy the same as pre-
viously explained with reference to Fig. 10,
a cut-out switch 209 being provided for
stopping the operation of motor 33 In case
there is mdie resistance o the upward move-
ment of the boring bean. .

To prevent the breaking of boring bits,
as well ‘as to maintain the bits in proper
boring positions, provision is made for so
guiding the ends of boring beam 25 that it
vill not wabble and will be otherwise proper-
ly guided in its movements. The means to
this end are iliustrated in Figs. 21, 22 und 23.
Ag shown in Fig. 21, the ends of beam 95
are provided with vertical ribe 210, each of
which is arranged between a pair of wedge-
shaped guides 211 mounted in guide-sup-

1,704,273

porting trame 212 for independent vertical
adjustmments.  Each “guide 211 is provided
with a groove 213 which receives one end of
a lever 214, the other end of which is bifurcat-
el to receive a threaded rod 215 provided
with adjusting nuts 216 which engage the
opposite sides of the bifurcated end of the
lever and hold 1t in any desired adjustable po-
silion. At one of its ends, beam 25 is pro-
vided with laterally extending ribs 217 which 75
are received by guides 218 attached to frame
1 for preventing longitudinal movement of
the beam. Between r1bs 217 and guides 218
suitable liners 219 are placed.  The other
end of beam 25 is free to move longitudinally
a suflicient amount to avoid binding in case
of thermal elongation of the beam.

80

O peration of boving feeder, clamps and heads.

[o's}

Referring first to Fig. 2, it has been pre-
viously explained that adzing feeder car-
riages © move a - tie step-by-step until it
reaches the position of tie 125. The position
of this tie in Fig. 2 is the same as that of

tie 147 in Fig. 14, or in other words, the adz- 90

-ing feeder moves each tie to a position to be

engaged by dogs 133 of boring feeder car-
ringe 130.  With tie 147 engaged by dogs 132,
carriages 130 are moved towards the rear
of the machine through levers 136, links 138,
arms 139, rock shaft 140, arm 141, link 142,
cam lever 143 and companion cams 144 and
145 attached to cam shaft 31, The tie then
being in the position indicated at 148 (Fig.
14) boring clamp tables 23 are moved up-
wardly from the dotted to the full line posi-
tions shown in Fig. 19. This is effected by
the rotation of rock shaft 160 through arm
161, hink 162, cam lever 163 and compan-
lon cams 164 and 165 attached to cam shaft |-
81, the turning of shaft 160 being effected
to straighten out togeles 155—156 and
157—158.  Movement of'a tie along table
151 canges trip rod 183 (Fie, 15) to move
downwardly beneath the tie to open valve
189 and thereby afford a free passage for
air through such valve to eylinders 175 at-
tached to carriages 22. Thereafter, valve
35 1 woved by cam 225 (Fig. 1) to cause aiv
foflow throngh pipes 176 and 191 (Fig, 24) to 1
the torward ends of cylinders 175 which
causes carvinge 22 to move forwardly, and,
4 th pinions 168 and racks 170 and 169,
e ges 21 to move rearwardly to bring
clamp arms 19 and 20 inte engngement with
the tie. Because the two pairs of clamping
ar1ns ave independently moved by compressed
alr mechanism, the tie becomes properly and
firmly engaged at its ends regardless of the
width of the tie or any variation in i
width. Fuorthermore, a tie is firmly en:
Lz these clamps so that it cannot wove
ing the boring operation.
When a tie is thus clamped in boring posi-

tion, boring beam 25 is raised through links ::u

o
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200 (Thig,
204,

20) arms ‘?0‘7‘, rork shaft 208, arm
linkt 205, cam lever 206 and companion
uns 207 ‘md 208 attached to cam shaft 31.
These cams arve preferably so formed that
during a boring operation the boring bits
are 1nmrnutacrtlv w*-thdm 711 small amounts
to clear the openings of herings. 'Vheq the
boring operation 1s completefl the boring
heam. % 15 lowered to em:rﬂly withdraw its
bits 27 from a tie so that the subsequent
mgovement of boring carrvinge 130 may move
the tie rearwar dly of the machine.
The timing of the several cams for effect-
ing these opera 00‘15 is clearly shown in the
cam diagrem of Fig. 25, The movenient of
boring carriages 130 towards the rear of the
machine is indicated by the shadings m:u*l:ed
“Rearward” and toward the front ond of phe
machine by the bhaumgs marked “Forward”;
the mommenf‘a of togeles 155, 156 and 157,
1.)8 to raigse and Iower tables 23 are iﬂ’hcmtnd
by the sha'ﬁn‘os m“r‘ 1“Up” and “Down”:
the opening and e losing of clamping arms
19 and 20 is ine h(,m ad bv the shading marked
“()mn” and “Clamped”, and the movements
of the boring hemzs are indicated by the shad-
ngs marked “Tp” ‘md “Down”,
The opu’uhf)ns of the several units of the

machine have been explained fo lowing the
descriptions of the units, and therefore the
complete opemtmn of the machine will not
be here repeated. However, it is nofed that
through cam shaft 81 all of the operations are
¢0 coordinated that ties may be rapidly adzed
and bored simultaneously, as clearly apnest‘s
from the cam diagram shown in Fig.
This is que possible by the timed operati ions
of the feeders, clamps szl other elements 01
the mace hme ‘»Vlule being both adzed ~n.\
bored ties are ﬂ 'miy held in pl‘OU“l positions
regardless of their sizes. or variations in di-
mensions of individvual ties. Further more.
any abnormal 1‘0%1#1 ceto the movements of
the soveral uaits of the machine hecomes an
effective step of its operation and thercfor
prevents injury to ov breakage of any of dm
jmﬁ’s of the machin
) ucmrumo to the 1\1 ovisions of the patent
statutes, we Thave L‘\]ﬂdlil(“] the mmcmlr and
operation of cur invention Lnd have ili:

25,

trated what we now considerto represent ity
b(‘k‘r embodiment. ﬂmwvm we desive to
have 1t unders LO()\_ that, i scope of
the appended ¢ *"n,:g lho ivention may be

practiced by (Jﬂzm' forms of construction than
specifically shown and described.
We clatin as our invention:
1.-In a combined adzing and boring mn-
chine, the combination of a frame p*m‘ﬂorl
atits upper portion with tie-supporting rails,
power-actuated adzing and bomno tomq ar-
ranged to act successwdv upon tles sup-
ported by said rails, and adzing and boring
clamps each mdependemlv movable variable
amounts with relation to each other for en-

+

ends thereof while ’)omo

7

g:aginp‘ the sides of the tie adjacent t‘«'! each

end thereof while bﬁmw acted upon by the
tools, said clamps being movable vertically
to and from positions 1"‘1\1\‘7 said xaik

2. In a combined ad Zing nJ pering ma-
chine, the combination of a frame provide!
at its upper j sortion with tie- noport‘no raily
power-actuated adzing and boring tf)(ﬂe
ranged to act snccessively ipon ties sup-
DHNQd by said rails, clamps for cnoupmo
sides of a tie adjacent to the ends the
while being acted upon by the tools, and pres-
cure fluid mechanism for nlovmf) the said
ciamps variable amounts with relation to
each other.

3. In a combined adzing :
chine; the combination of a 1 frame provided
at its upper pertion with tie- -supporting rails,
power-actuated adzing and borving *ook‘ ar-
ranged to act successively upon ties sup-
ported by said rails, two pairs of clamps for
engaging the sides of a tie adjacent to the
acted upon by the
tocls, means 'ﬁm Lalqlno' and lcﬁ'ﬂ“mo said
clamps to and from tie-enzaging ])Oﬂllol-a,
and pressure fluid mechanism effective when
sald clamps arve in their elevated positions
for moving the elements of each pair hori-
zonta H) with relation to each othﬂ‘

4. In a combined adzing a d boring ma-
chine, the combination of a fram e provided
at its upper portion with tie- sunpo..tmn rails,
power-actua texl ‘1(1,41119, and bou‘]o ’(0015 ar-

anged to act suce LSSW‘Q]V upon ties sup-
pm ted 1 by said rails, two pairs of clamps for
e*m,amn(r the sides of a tie a djacent fo the

tnclef)r, while bbmv acted upon by the

ndzmo tools, means for 1 raising and lower
,md “de‘lps to and from tie-engaging pos

rmq, and separate luid pressure mechanisms

1"11 effective when said clamps are in their

150(@ positions to move one clement of
each pair horizontally towsards its other ele-
ment,

5. In a combined adzing ﬁn boring ma-

hine, the combination of a frame previded
t its upper portion with tie- -supporting rails
power-actuated adzing and boring tools ar-
ranged to act quc('e,swel\/ upon ties ¢ sup-
‘; or (ed by said rails, clamps for em“fwm the
v of a lie m(‘on{ to the ends thereof
* heing acted upon by the tools, p}c SSULe
ne(‘h anism for moving the said clamps
sle amounts with relation to each other,

g for rendering said clamip- -moving
nechanism H\H'h]d”\' ineffective when a tie is
11})0,11104 for envagement by said clamps.

6. In a combined adzing and boring ma-
chine, the combination of » h'ﬂ-no provided at
its upper portion with tie- -supporting rails,
power-actuated adzing and boring tools ar-
mnoed to act succes sweh* upon ties s support-
ed by said rails, elamps for engaging the sides
of atie adjucent to the ends thereof while be-
ing acted upon by the tools, pressure fluid

and boring ma-

g
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upon said table and provided with a plurall
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mechanism for moving the said clamps va- tools arranged to act successively upon ties
viable amounts with relation to each ovher, o supported by said rails; of a feeder for mov-
valve for controlling flow oi said pressure ing ties towards, over and beyond said adz-
Huid to said cl amp-1 10\111@ mechanism, and ing tools, said feeder comprising a vertically
means actvated by the weight of a tic when movable table, 2 carriage mounted for hori- 76
in clamp-engaging position for opening said zontal movement apon said table and pro-

valve. vided with a plurality of tie-engaging dogs,

7. In a combined adzing and boyl and aetuated drnhnﬁ connections for
chine, the combination wil 1 aframe p! moving said table ver mm‘l\, and said carriage

at its upper portion with tie-suppor horizont: Uy 75

and l,m"u -actu AM adzing ane 11. Tn a combined adzing and boring ma-
arranged to act successivel ; chine, the combination with a frame pro-
1;01“(@(1 by snid 1‘2231"5; of a fecdar for mov- vided at its upper por tion with tie-engaging
ing ties fow wds, over and beyond said adz- rails, and power-actuated adzing and boring
ing tools, said foeder comprising & vertically tools arranged to act s dccesmvcly upon ties 80
movable table. a carviage mounted for hori- supported by said rails; of a feeder for mov-
zontal movement 1 mon id table and pro- ing ties towards, over and beyond said adz-
vided with a plurality of ; ing tools, S"“d feeder comprising a vertically
and coordinated mechanisms for moving said movable ¢ , & carriage mounted for hori-
table vertically and said carriage horiz zontal- zontal nowmult upen said table and pro- 85
1y on the table for cansing said dogs to pass vided with a plurality of tie-engaging dogs,
torwardly below and engage ties and move a conuhuouxly rotatable shatt, cams attached

=N

them uar\\“ﬂ'd*y of the inachine. o said shaff, and driving connections ex-

8. In a combined aduing and bo ring ma- tcndmg from said caims for moving said table
chine, the combination v.‘*ﬂ* a frame itk 'ovidod vertically and =aid carriage henzont Aly on 90
at its upper portion with tie-supporting rails, the table.

12, In a combined adzing and boring ma-
chine, the combination with a frame pro-
vided at its upper portion with tie-engaging
rails, and power actuated :1dmn° and boring 95
tools arranged to act successiveiy upon +:e<‘

2, 11pp01' ﬂ by gaicd mﬂf‘ 0{ a Leed:r for mov-
: 'u‘ ds, aver qnd beyond said adz-

) ieedgr comprising 2 xe‘xlcal?y
movable tub .!.e./ a corriage mounted for hori- 100
zontal movement upon said table and pro-
vided with a plurality of tie-engaging dogs,

and power-actuated ad
arranged to act successive
portgd by said rails; of a fee
ties tov*ard%, over and be‘/ond JI(
tools, said feeder comprising
ly disposed toggles for »)UL)P"}‘.‘ti” o s d t
a carriage mounted for horiz

id boriny

(€8S

2RTeN

b
l
31
4
I movement
é

of tie-engaging dogs, and coordinated m
anism for opening and closing said togg
raise and lower sald table and for i
said carriage 1()]‘:/011“141}7 on the tﬂ ’f\

L

o

a motor, connections extending from s
ausing said d(,gs to pass forwardly below moter for mov'no said table Vnrﬁc" v 2
engage ties and move them rearwardly of i ocarria ]‘(,u/optally on the ta 4
machine. m oans 111&1'})0&(1 in said connections
9. In a combm vl adsing : toppin gthc ()p@i'at)ion of said motor s J
chine, the L()Mlk)lﬂdu&ﬂ W ':; movements of said table and earriag
\'1dnd abits upper portion counter ahnormal registance. :
ails, and power-actuated ad 13. In a combined adzing and boring ma- 1io
tools arranced to act . chine, the combination of a frame provided
pppm{od }yv «ndl uaﬂ ,; at its upper portion with tie-supporting rails,
ing ties towards, over ai power-actuated adzing and boring teols ar-
ing tools, gaid ford P51 1“11\'>c1 to act suce wn\'n_\/ upon im; support £~
movabie table, a cavri i ed by s‘md rails, an adzing feeder for ‘nm’m‘g 115
ties supported upon the aily toward ds, over
and beyond the adzing tools, and a boring
feeder an ranged {L}:‘\‘H‘(i“lCd”y of said adzing -
feeder for veceiving ties from the latter and
moving them to and beyond said bwrnM tools, 120
14. In a combined u: doing and boving ma-
chine, the"combination of a frame provic
at its uppel portion with tie-supporting Iaﬂu,
power-actuated adzing and bering tools ar-
ranged to ‘tc‘u successively upon ties supported 125
by said rails, a vertically and homuomallv
able adlll]"“ feeder provided with a plu-
chme, the combination wi hoa rality of dogs for engaging and moving ties
vided at its upper portion with tm, aging sapported upon said rails towards, over and
rails, and power-actuated adzing and b ring beyond the adzing tools, and a horizontally 130

zontal movemonts
vided with a
one oFwhit
being provic
arm movable upon
mechanisn for mf)\m
and said carviage hor
nd means for movi
cla*m) ng arms {o ap
elﬂnwpmw aving fo clay
fu'ms and later E'LIVL B
Tn a combined adzi

&
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movable boring feeder arranged telescopi-

~cally of said adzing feeder for receiving ties
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from the latter, said boring feeder being pro-

vided with a plurality of dogs for engaging
and moving ties to and beyond the boring
tools. ‘ S ,

15. In a combined adzing and boring ma-
chine, the- combination of a frame provided
at itsupper portion with tie-supperting rails,
power-actuated adzing and boring tools ar-
ranged to dct successively upon ties supported
by said rails, an adzing feeder, a boring
feeder for receiving ties from the adzing
feeder, a motor, arid coordinated cam actuated
driving connections extending from said mo-
tor to said feeders to move them horizontally
to slide ties step-by-step upon said rails to-
wards, over and beyond said adzing tools and
to and beyond said boring tools.

16. In a combined adzing and boring ma-
chine, the combination of a frame provided
at its upper portion with tie-supporting rails,
nower-actuated adzing and boring tools ar-
ranged to act successively upon ties support-
ed by said rails, mechanism for moving ties
upon said railg, and clamps having independ-
ent vertical and horizontal movements for
firmly engaging the sides of ties and posi-
tioning them for being operated upon by said
boring tools. o o

17. In a combined adzing and boring ma-
chine, the combination of a frame provided
at its upper portion with tie-supporting rails,
power-actuated adzing and boring tocls ar-
ranged to act successively upon ties supported

* by said rails, mechanism for moving ties upon
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said rails, and two pairs of clamps having in-
dependent vertical and horizontal movements
for firmly engaging the sides of each tie ad-
jacent to its ends and for positioning it for
being operated upon by said boring tools.

18. In a combined adzing and boring ma-
chine, the combination of a frame provided
at s upper portion with tie-supporting rails,
power-actuated adzing and boring tools ar-
ranged to act successively upon ties supported
by said rails, mechanism for moving ties upon
said rails, two pairs of vertically and horizon-
tally movable clamps for firmly engaging the
sides of each tie adjacent to its ends and for
positioning it for being operated upon by
saild boring tools, and a separate fluid pres-
sure mechanism for moving cach of said pairs
of clamps hovizontally.

19. In a combined adzing and boring ma-
chine, the combination with a frame pro-
vided at its upper portion with tie-supporting
rails, and power-actuated adzing and boring
tools arranged to act successively upon ties
supported by said rails; of a feeder for mov-
ing ties towards, over and beyond said adzing
tools, said feeder comprising a vertically
movable table, & carriage mounted for hori-
zontal movement upon said table and pro-
vided with a plurality of tie-engaging dogs,

o

mechanism for moving ties upon said rails,
clamping mechanism for engaging a tie when
in boring position, said clamping mechanism
comprising a vertically movable table, two
pairs of carriages mounted for horizontal
moevements upon said table, each element of

-each pair of carriages being provided with a

clamping arm, and fluid pressure mechanism
for moving the elements of each pair of car-
riages-towards and from each other.

20. In a combined adzing and boring ma-
chine, the combination of a frame provided
at its upper portion with tie-supporting rails,
power-actuated adzing and boring tools ar-
ranged to act successively upon ties supported
by said rails, mechanism for moving ties

‘upon said rails, clamping mechanism for en-

gaging a tie when in boring position, said
clamping mechanism comprising a table sup-
ported upon vertically disposed toggles,
means for opening and closing said toggles
toraise and lower said table, carriages mount-
ed on said table and provided with tie claap-
mg arms, and means for moving said car-
riages horizontally npon said table to canse
said clamping arms to move towards and
from each other,

21. In a combined adzing and boring ma-
chine, the combination of a frame provided
at its upper portion with tie-supporting rails,
adzing tools at the forward end of the ma-
chine, a motor and driving connections from
it to said tools for continuously operating
them, boring tools at the rear of the machine,
a second motor and driving connections from
it to said boring tools for continuously op-
erating them; feeders for moving ties step-
by-step upon said rails, and a third motor
and driving connections from it to said feed-
ers for moving them forwardly and rear-
wardly of the machine.

22. In a combined adzing and boring ma-
chine, the combination of ‘a frame provided
at its upper portion with tie-supporting rails,
adzing tools at the forward end of the ma-
chine, a motor and driving connections from
it to said tools for continuously operating
them, boring tools at the rear ¢f the machine,
a second motor and driving connections from
it to said boring tools for continuously oper-
ating them, a vertically and horizontally
movable adzing feeder and tie clamp for
moving ties to, over and beyond said adzing
tools, a horizontally movable boring feeder
for moving ties to and beyond sald boring
tools, and a third motor and driving connec-
tions from it to said adzing and horing feed-
ers for moving them.

23. In a combined adzing and boring ma-
chine, the combination of a frame provided
at its upper portion with tie-supporting rails,
adzing tools at the forward end of the ma-
chine, a motor and driving connections from
it to said tools for continuously operating
them, boring tools at the rear of the machine,
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a sécond motor and dri iving connections from
it to said boring tools for contlnuously oper-
ating them, said bori ing tools being mounted
for Vertlml movements a ver ucftlly and hori-

zontally movable fxdmno feeder and tie clamp

for moving ties to, over “and beyond said adz-
ing tools, a houzontally movable boring feed-
er for moving ties to and beyond said bor-
ing tools, and a third motor and coordinated

1,704,273

driving connections from it to said adzing
and bori ing feeders for moving them and to
s2id boring tools for raising “and lowering
themn.

In testimony whereof, we hereunto sxgn
our names.

HENRY ALINDER
GRANT B. SHIPLEY
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