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HENRY ALINDER AND GRANT B. SHIPLEY, OF PITTSBURGH, PENNSYLVANIA, As 

SIGNORS TO THE OFILO WOOD PRESERVING COMPANY, OF PITTSBURGH, PENNSYE 
VANIA, A CORFORATION OF OHIO. 

AD2NG AND BORNG INTACHINE. 

Application filed August 18, 1927. Serial No. 212,684. 
The invention relates to combined ma 

chines for adzing and boring railroad ties, 
the object being to improve the construction . 
and operation of such machines to the end 
that ties may be properly held in tool-oper 
a ting positions, and be rapidly and accurate 
ly acized and bored regardless of their rela: 
tive sizes and of variations in the shape and 
sectional dimension and areas of individual 
ties, and to the further end that there will be 
a minimum of wear upon and breakage of the 
elements of the machine and its tools. 
The machine provided according to this 

invention includes a fraine having tie Sup 
porting rails at its top on which, at the front 
of the machine, ties may be fed mechanically 
or positioned manually. Two feeders move 
the ties from the front to the rear of the ma 
chine, the first being herein designated as the 
adzing and the second as the boring feede'. 
The adzing feeder is provided with a plu 
rality of spaced dogs to engage successive 
ties; is reciprocable in a horizontal plane; is 
also reciprocable in a vertical plane to Per 
mit, its tie-engaging dogs to pass beneath ties 
when the feeder is moved towards the front, 
end of the machine; and is provided with 
clamps which firmly engage the sides of eagh 

ki 

40 

4. 3. 

tie adjacent to its ends regardless of the 
width or variations in width of the tie. The 
boring feeder receives ties from the adzing 
feeder at the rear end of the latter, no Yes them to a position for being clamped for 
boring, and, when bored, moves theia to the 
rear end of the machine where they may be 
engaged by a conveyor or otherwise reliloved 
from the inachine. . . . . . . 
When in boring position, vertically and 

horizontally movable clamps are provided 
for each end of the tie for centering and 
firmly holding it in proper alignment with 
boring heads which move upwardly to bore 
the tie and downwardly to remove the bor: 
ings and boring bits from it. The opera 
tions of the feeders, clamps and boring mech 
anism are all coordinated to rapidly adz, and 
hore ties successively fed to the machine. 

50 

iPreferably three motors are used for operat 
ing the machine, one for continuously rotat 
ing the adzers, another for continuously 
driving the boring tools, and another for 
operating the feeders and control for the 
operation of the adzing and boring clamps. 
The preferred embodiment of the inven 

tion is illustrated in the accompanying draw 
ings of which Fig. 1 is a plan view of the ma 
chine, it being here noted for the purpose of 
clearness in descriling the machine that the 
front of the machine is at the left, the rear 
at the right, the left side at the top and the 

at the hottom of this figure. Fig. right, side- - 
2. is an elevation of the right side of the m 
cline; Fig. 3 an incomplete transverse sec 
tional view taken on the line II-III, Fig. 
2, showing the adze's and motor for driving 
them; Fig. 4 a longitudinal sectional view 
taken on the broken line IV-IV, Fig. 1: 
Fig.5 a detached elevation of the right side 
Portion of the adzing feeder; Fig. 6 a pian 
view of the portion of the adzing feeder 
shown in lig. 5; Figs. 7 and 8 verical sec 

55 

60 

70 

tional views taken on the lines VII-VII 
and VIII-VIII, respectively, Fig. 6: Fig. 
9 a Sectional view of a fluid pressire control 
Yalve, the plane of view being indicated by 
the line X-IX, Fig. 2; iig, 10 a combine: 
vertical Section and elevation of the right 
side portion of the adzing feeder support 
showing the mechanism for vertically recip 
Focating it, the plane of view being indicated 
by the line X-X, Fig. 1: Fig. 11 a combined 
vertical section, and elevation of the right 

75 

SO 

portion of the adzing feeder showing the 
techanisin for reciprocating it horizontally, 
the plane of view being indicated by the line 
XI-X, Fig. 1: Fig.12 a rear end view of 
the hilicinine: Fig. 13 a transverse sectional 
yiew frien substantially on the lino XII. 
XII, Fig 1: Fig 14 a combined vertical seo 
tion and elevation of the right side portion 
of the loring feeder, the plane of view being 
in clic; by the broken line XIV XIV, 
Fig. 1: Fig. 15 an elevation of the rear of the 
boring feetler, the view being in reverse posi 
tion of Fig. 4: Fig. 16 a longitudinal sec 
tional view of the upper portion of a boring 
feeder showing the construction of its tie-en gaging dogs: 
a boring tie clamp adjacent to the rear of the 
machine: Fig. 18 a plan view of the tie clamp 
of Fig. 17: Fig. 19 a combined elevation and 
vertical sectional view of a boring tie clamp 
and imechanism for effecting its vertical re 
ciprocation, the plane of view being indi 
cated by the line XIX-XIX, Fig. 1: Fig. 
20 a combined elevation and vertical sec 
tional view of a boring head and the mecha 
nism for effecting its vertical reciprocation, 

90 

Fig. 17 a detached elevation of 
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the plane of view being indicated by the line 
XX-XX, Fig. 1: Fig. 21 a pian view of a 
boring head beam, the central portion of it 
being broken away, and the bearings at its 

is being shown in section; Fig. 22 a re 
elevation of the centering glides 

: ends of the boring beam, the plane of 
ing indicated by the line XXI 
Fig. 2; : Fig. 23 a central view of 

as for adjusting the guides at the end 
f : he boring bean, the plane of view being 

initicated by the line XXI-XXIII, Fig. 

i s , 
, 

Ei. 

21: Fig. 24 a diagrammatic pian view of a 
C. : nisin or actuating the 

:- boring tie claims; and Fig. 25 a 
calm diagram. 

i. i. 3 - - - - - trilirtion of try it In explaining the construction of the il 
trative embodiment of the invention, the ge 
eral arrangement of the machine V, ii. it's 
be described, and thereafter the sizing feeter 
together with its tie clarings and rechanish 
for effecting its vertical and horizontal nove 
ments, the boring feeder and mechanism for 
effecting its horizontal movemeits, the bor 
ing clamps and mechanis}} their 
vertical movements, and the boring head. 
As to the general construction and arrange 

inent of the machine, it is supported and ar'- 
ranged upon and within a fraine 1 of general 
rectangular form provided with posts 2 to the 
upper ends of which there are attached lis 
continuolis tie-supporting rails 3: Neri' its 
center (Figs. 1-4) the machine is provide 
with an adzer comprising a shaft 4 provided 
at its ends with a pair of adzing heads 5 and 
adapted to be rotated by a notor 6 through 
a train of pinions, the all'angement being 
such that the driving notor may be posi 
tioned below the lower faces of ties Supported 
on rails 3. As shown particularly in Fig. 3, 
each adzing head 5 is preferably provided 
with three series of cutters, the oitei' ends of 
the center series somewhat overlapping the 

-- frr {O} citect:2): 

inner ends of the outer Series. 

i50 
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The adzing feede's for moving ties to. Ove' 
2nd beyond the adzers comprises a pair of 
carriages 7 arranged one at each side of the 
machine and naounted for like horizontal 
movements upon a pair of veitically movable 
tables 8 which are adapted to be noved ve:- 
tically. Each of these carriages is provided 
at its front end with a tie-engaging dog 9, at 
its central portion with a pair of tie-claim 
ing arms 10 and 11, and adjacent to its real' 
end with a tie-engaging dog 12, the arrange 
ment being such that the horizontal move 
ments of the carriages move ties certain in 
tervals towards the rear of the machine, they 
being adzed while noved over the adzer 
which preferably rins continuously durig 
the operation of the machine. While there 
are two tables and carriages, there is in effect 
but a single table and carriage divided into 
sections the movements of which are silntal 
taneous and identical. v. 
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Arranged to receive ties moved rearwardly 
by the adzing feeder there is a boring feeder 
comprising a pair of horizontally movable 
carriages 15, each provided with a series of 
spring pressed dogs or fingers 16, 1 and 18 
(Fig. 2) for engaging ties. Near the 'ear of 
the machine there are two pairs of arms 19 
and 20 for clamping the ties in boring posi 
tions, these arms being mounted, respectively, 
on horizontally movable carriages 21 and 22 
(Figs. 17 and 18) supported by vertically 
movable tables 23. Here again, while these 
are two tables and carriages, there is in effe 
but a single table and carriage divided into 
sections the ndvements of which aire simulta 
neous and identical. 
Mounted for vertical movements in align 

ment with clamping arms 19 and 20 there is 
a boring beam 25 (Figs. 4 and 13) having 
boring heads 26 at its ends, which heads are 
provided with the desired nimber of boring 
bits 27 adapted to be driven by a motor 28 
mounted upon beam 25 and preferably 
continuously during the operation of the li 
chine. 
The horizontal and vertical movements of 

the adzing feeder, the horizontal movements 
of the boiling feeder, and the vertical shove 
ments of the boring clamps and boring bean 
are preferably effected by connections ex 

2 

70 

5 

8 5 

tending from canns arranged in a can hois 
ing 30 (Fig.1) and mounted upon a shaft 3 
rotated by connections extending iron a 
notor 33 which is continuously driven dur 
ing the operation of the machine. The move- if: 
ments of the adzing and boring clamps are 
preferably effected by compressed air con 
trolled by valves 34 and 35 which are actuat. 
ed by cans also attached to shaft 31, valve 
34 controlling the horizontal movements of 
adzing clamp arms 11, and valve 35 the move 
ents of boring clamp arms 19 and 20, iho 

tinnings of the operations of sich units of a 
Inacline as require timing are this effected 
y the construction and positions of cas 

!not inted on shaft, 31. 
Adeling feeder. 

AS previously explained, this feeder is in 
WO Sections, one at the right and the other 

at the left side of the machine, each section 
including a carriage 7 and a table S. Each 
is the Saline except for an air control neela. 
nish which is borne only by the section at the 
ight side of the machine. The construction 

of the right side section of this feeder is 
shown particularly in Figs. 5-11 to which 
reference is now made. 

iii 

is 

Table 8 is supported by a pair of toggle 
links 40 and 41 seen particularly in Fies, 5 
an 10. At their center pivot points these 
pairs of toggles are connected to each other 
by a link 42, and to hold the table against 
horizontal movements, its rear end is coin 
nected by a link 43 to a post 44 secured to 3O 

  

  



5 

with a head 60 (Fig S) which engages in 
35 

40 

necked to shaft, 

5 5 
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traine l. in Fig. 10 table 8 is shown in full 
lines in its uppermost position and in dotted 
lines i. its lowerliost position, toggles 40 
and 41 being broken or partially closed in the 
latter position. For so moving the toggles 
to lowe' and raise the table, front, toggle ind 
40 is connected through a lug 45 and a lin 
46 to an ahn 4: attached to a rock shaft. 48 
which extends transversely of the machine 
at its front. The rocking of this shaft, is 
effected by a pair of companion cans 49 and 
50, the peripheries of which engage l'ollers 
nounted upon a pivoted cam level 51, the 
apper end of which is connected by a link 
to an arm 53 attached to shaft, 48. 

io avoid bi'eakage of these connections in 
case there shot 
the tip wai'd innovelinent of table 8, the conie 
tions preferably include a cut-out for con 
frolling the circuit th; origh motor 33. As 
slown in Fig. 10, this cut-oilt inay comprise 

5 having a novable circuit an electric switch 55 
controlling alm 56 lying in the path of a 
dog 5T attached to link 52. Rather than 
being connected directly to the upper end 
of can lever 51, link 52 is connected to it 
through a spring, which, in case of abnor 
mal resistance to the rearward movement of 
link 52 to raise the table, will become coln 
pressed stificiently to calise dog 5 to engage 
arin 58 and throw Switch 55. 

For slidably mounting carriage 
table 8, the carriage is provided centrally 

7 

s 

wardly turned flanges 61 formed on the lower 
portion of the carriage. 
movements of the carriage are effected by a 
rock shaft. 62 (Figs. 1 and 11) to which there 
is connected an arm 63, the upper end of which 
is attached to the front of the carriage by a 
link 64. This shaft is rocked by a pivoted 
cam lever 65 provided with rollers which bear upon the periphery of a pair of coalpanion 
cals 66 and 67, lever 65 being attached at 
its upper end by a link 68 to an aim 69 con 

32. For the pairpose. C 
plained with reference to the electric switch 
55 of Fig. 10, link 68 is similarly attached to 
'can lever 65 or operating a notoi con 
trolling switch T0. In Fig. 11 carriage 7 is 
shown in full lines at its position nearest 
the front of the machine, and in dotted lines 
in its rearmost position, as are also the driv 
ing connections which have been described. 
Clamp arm 10 of carriage is directly con 

nected to the carriage, while provision is 
inade for moving clamping arm 11 towards 

integral 
in Fig. 8, is provided with laterally extending 

and from airn 10. For this purpose arm 11 
is preferably securely attached to or for lined 

- ly with a cylinder 75, which, as shown 
flanges 76 slidably engaged by the upper por 
tion of the carriage. Within cylinder 5 : 

there is a piston 77 (Fig. 6) attached to a 
piston rod 78, the oute end of which is piv 

d be abnormal resistance to 

tie-Sliportii 

The horizontal 

i::ii. 33. 

3. 

otally anchored at 9 to carriage 7. Com 
}}}'essed air and exhaust are carried to and 
froin the cylinder 75 through pipes 80 and 
81, it being linderstood that when compressed 
air is led into the cylinder through pipe 80 
the cylinder will be moved to the left as 
viewed in Fig. 6 to close the clamp, and that 
when it is introduced through pipe S1 the 
cylines' will be moved to the right to open 
the claip. 

irovision is made for so controlling the 
fiow of air to cylinder 75 through pipe 80 
that cylittle 5 will not be moved towards 
(a gain 10 inless a tie rests upon rails 

10 and il. To this elic there 
the ''{}int of carriage a valve 

(3) having ports con 
ipe 83, these 

g controlled by a sliding valve 84. joiris bei 
attached to a stem 85, the Cuter end of which 
is engaged by a sliding rod 86. This rod is 
connected by a link 8 to a pivoted finger 88 
the oute end of which is yieldingly urged 
upwardly to a position above the piane of 

g tails 3 at the right side of the 
anachine. In the position in which it is shown 
in Fig. 5, finger 88, through link 87, rod 86, 
and stem 85, holds valve 84 in a position to 
prevent flow of air through casing 82 from 
pipe 83 into pipe 80. When a tie is between 
arins 10 and 11 it presses finger 88 down 

dily to move valve S4 so that air may flow 
frolin pipe 83 through casing 82 and pipe S0 
to cylinder 75 to cause it and its attached 
arin it to move towards arm 10. 

In Fig. 24, there is diagrammatically illus 
trated the pipe connections for controlling 
flow of air to cylinders 75 on each side of the 
inachii ir supply froin a suitable soure 
90 ft. WS through a pipe 91 to valve mecha 

the constitction of which is illis 
tiated in Fig. 9. This waive includes a cas 
ing 92 having an inlet, or 93, and oities 

and 95. These lots are control 
: 96 and 97 pirne iy a sliding ster 

ei'e king exia, 1st (its 99 cliacent, () 
the valves indicated. 
ingly urged outwardly in casi 
spring 100, and its (liter ent sc 
the periphery of a can 101 atta aft 
31. Outlet port 94 of valve casing 92 is con 

SS 

nected to pipe 83, and outlet port 95 to a pipe 
81. Pipe 80 is provided with a brarch 103 
leading to the front end of cylinder 
left side of the machine, and pipe 31 with a 

- - 5 at the 

branch 104 leading to the rear of cylinder 75 
at the left side of the machine. This whey 
valve stem 98 is moved by cam 101 to move 

93 is; valve 96 so that iniet in comitiinication 
with outlet, 94, and when a tie is in posi 
between clainping airins 10 and 11 to oe: 
valve 84 in the mainer previously explained, 
air may flow directly to the front end of cy 
index's 5 to love the cylinders and their 
attached clairping arms 1i towards clamping 

5 

s 

85 

3 () 

00 

O 

Stein 98 is yield 

I5 

120 

130 
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) 

. 

3) 

33 

(30 

4. 

stirns 10. At this tie, waive 9. closes coin 
Intinication between inst 93 and outlet 95, 
and laces the lattei' in communication with 
the exhaust passage through Vaive Stein 33. 
in a similar manner, tile e'erse osition of 
valve stem 98 cases compressed air to flow 
to the real eds of C. - - - 

passage for exhaust fier 
In addition to dogs 9 aid 

adzing feeder cairi 
13. the consiri 

toacies its real' at St. 
wardly a tie which it. 
the dog is pivotal 
at 110 and is engaged 
by a link 111, the to 
attached to a fin: ei' 
not inted on the cai'i'iag 
lower end lying in the 
trip 14. This when t 
2 engages trip tA, 

wardly to move dog 12 
vance a tie engaged by it int. 
Sibsequently engaged by 

yw R 
e 

Operation, of a dain:7 feedo?'. 
in fr; 

it. When ties are fed to the 
they are placed upon trails 3 at the fi o 
the machine and each is slid rearward it. 
it is in position for engage ent by dogs 9 
feeder cairiages '. This position of the ties: 
is preferably visually indicated by weighted 
ieve's 120 (Fig 
Claints; 12 
airing the rails it 
these level's, and Vih 

gagement by 
ty of the level' So 
swing for wai'ily to si 

Eie is properly positionel. 
ion is indicated in Figs. : 

t is in iro 
aris 10 it 

1. hit, 

SS 

. 

rear of the mach 

sh 
ar;YS 6 

O. C. 
st - 2 gills; 3 

ASS liai 
by dogs, 9 is in the position of tie 
that the upward 

incy (i. 
2: sty 

30 yennent of tables 8 had 
brought lever 88 against the bottom of the 
tie to depress it, valve 84 (Figs. 6) is then 
in a position to place pipe 83 in communica 
tion with pipe 80 through valve casing 82. 

1,704,273 

The rotation of can shaft 3i then cause: 
101 (Figs. 1 and 24) to operate valve lecha 
is in 34 so that air then flows through pipes 

S{) and 103 to the forward ends of cylinders 
75 to love them and their camping arras 

----- rgy The rearwad ovement of 
lies the tie over adzer heads 5 at the proper 

pe::iit Silch read: to croove or adz, the 
liver face of the tie. It 
st in of the fact that citalia 
noved by congressed air 
l; ?aray - at 7 a try . . .” - c 1 - ry ( ; ei'en, 's 3 : ()) is ti, 
tie regardless of its width of s 

its width. Fijiteratore, these eia! 
hold the tie downwardly while 
the adze's. 

ca: 'I’lages 
atzing op: C 

pipes S1 and 104 to the rear ends of cylinders 
75 to cause them and their attached camping 
lar: 1131 to love Tearwardly to unclamp the 
iie. i he carriage is then caused to nove for 

c 

after the completi 
air is caused to flow '63 gh 

Wardly a Sinal alnourt to release the clamp 
ing ar'ins 10 from the tie, Thereafter table 

p?iting toggles 40---. 3: 
he carriage to bring the dogs and clamping 
ins below the plane of Supporting rails 3. 

This breaking of the toggles is effected by 
companion cans 49 and 5t 
shaft 31, the train of connections being 
through can lever 51 (Fig. 10), link 52, arm 
53, rock shaft, 48, arms 47 and links 46 which 
aire attached to arms 47 and to the forward 
toggles 40 and 41. When the tables are thus 
wered to the position indicated by dotted 

lines in Fig. 10, carriages 7 are moved for 
Waldly by the connections previously de 
scribed in explaining the rearward movement 
of the s This cycle of operation is 
repeated a tie Shen arized being in the pasi 
tion of that indicated at 124 in Figs, 2 and 4, 
and when in such position is engaged by the 
real'li oist dogs 12 of carriages 7 for moving it 

id:ly to the position of the tie indicated 
in dotted lines at 125 in Figs. 2 and 4. Near 
the cit of 3e area} \, : "(I hovement of the car 
irres, tiger's 12 (Fig. 7) engage trips 114 
Fig. 5) and through links 

to give the tie a rearward kick. 
In the can diagram shown in Fig. 25, there 

is indicated the tiring for operating toggles 
c: nig arms 11 and carriages 7. 

3 of the toggles are indicated by 
ings Yarked Down” and “Up”, those 

c 

t 

and “Open”, and those of the ca'- 
is shadings marked “Rearward’ 

Boring feeder. 
This comprises a pair of carriages 130 

(Figs. 1, 13 and 15) mounted for horizontal 
movements upon tables 131 supported by posts 

11 calise dogs 12 

ping arms 11 by the shadings marked 

70 

90 

5 

05 

10 

3. 
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132 attached to frame 1, the upper edges of 
which tables form the rear portions of tracks 
3. Except for an air control 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 upwardly, and is so 
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 130 is indicated in full 
lines in its position nearest the front of the 
machine, and in dotted lines in its position 
nearest the real of the machine, the mecha 
hism for moving it being similarly indicated 
in these alternate positions. Pivotally con 
inected 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 level 136 is pivotally 
connected to one end of a link 138, the other 
end of which is pivotally connected to an arm 
139 attached to rock shaft 140. In alignment 
with arms 139 (there being one of these arms 
for each carriage 130) there is a third arm 141 
(Fig. 1) attached to rock shaft 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 cans 144 
and 45 attached to can shaft 31. Link 142 
is connected to cam lever 143 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 33 
in case there is abnormal resistance to the 
learward movement of the boring feeder. It 
will be understood that the rearward move 
ments of carriages 130 slides a tie upon table 
131 froin 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 laachine manually or by a suitable con 
veyor. . . . /w - - 

in its boring position a tie is firmly claimped 
in proper alignment with the boring heads. 
The boring camp mechanism, which oper 
ates boring clamps 19 and 20 is illustrated 
particularly in 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 upon a vertically movable table 23. 
This table is supported by two pairs of for 
ward toggles 155 and 156 and two pairs of 

tre 5 

rear toggles. 157 and 158. At their center 
pivot points, toggles 155 and 156 are con 
nected by a link 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 
outei' end by a link 162 to the outer end of a 
can ever 163 provided with rollers which 
beal upon he peripheries of companion cams 
i64 and 165, hounted on camshaft, 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 
novements by links 166 which connect it, with 
brackets 16 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 
propel alignment with the boring tools, and 
to later release it. For equalizing these move 
linents, 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 
a lilanner 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 
lipoll table 23 when they are thus moved, 
pinions 16S are interconnected in such a man 
re' 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 
14 nounied on the table 23 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 then, making it impossible for the 
carriages to bind by reason by unequal hori 
Zorial movements of their opposite sides. 
The movements of carriages 21 and 22 are 

preferably effected by compressed air mecha 
hisin) ii) a unanner similar to the movements 
of 8 dzing 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 
air through pipe 176, so that it may flow only 
when a tie is between the boring clamps. For 
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this purpose the boring feeder table 131 at 
the light 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 is 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 is adapted to be de 
pressed by a tie when in position between 
champing arms 19 and 20. When depressed 
air may flow through valve 189 to the forward 
end of cylinder 175, and through a branch 
pipe 91 (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 35 similar to the valve mech 
anism 34 previously explained with reference 
to the construction and operation of the 
adzing clamps, it being undel'stood that pipe 
177 is provided with a bi'anch 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 are carried by a bor 
ing hean 25 on which there is mounted a mo 
tor 28 having driving connections for turning 
the bits 27 projecting upwardly from the bor 
ing heads. Provision is made for raising the 
boring beam to feed the bits during the bor 
ing operation and for lowering it for sub 
sequently removing the bits, 

{xtending downwardly from each end of 
beam 25 there is a link 200 (Figs. 13 and 20) 
which at its upper end is pivotally connect 
ed to the bean at 201 for smail unifo!' 
ovements, and at its lower end is pivotally 

{{}}nected to an : 302 attached to a rock 
shaft 203. At its canter its shift is 'ovil 
(ed with an arm 204, the outer end of which 
is connected by a link 205 to can lever 206 
plovided with role)'s which bear upon the 
peripheries of companion cans 207 and 208 
attachetti) can sit 31. The coil serior to: 
link 205 to lever 206 is the same as pre 
viously explained with reference to Fig. 10, 
a cut-out switch 209 being provided for 
stepping the operation of motor 33 in case 
there is: listic 'esistance io tie i \vai'i is love 
ment of the boring beah. 
To prevent the reaking of boring bits, 

as well as to ))):lintain the bits in proper 
boring positions, provision is made for so 
guiding the ends of boring bean 25 that it 
vill not wabble and will be otherwise proper 
ly guided in its movements. The means to 
this end are illustrated in Figs. 21, 22 and 23. 
As shown in Fig. 21, the ends of beam 25 
are provided with vertical ribg 210, each of 
which is arranged between a pair of wedge 
shaped guides 211 mounted in guide-slip 
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porting frame 212 for independent vertical 
adjustments. Each guide 211 is provided 
with a groove 213 which receives one end of 
a lever 214, the other end of which is bifurcat 
ed to receive a threaded rod 215 provided 
with adjusting nuts 216 which engage the 
opposite sides of the bifurcated end of the 
leves' and hold it 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 bean. Between ribs 217 and guides 218 
suitable liners 219 are placed. The other 
end of beam 25 is free to move longitudinally 
a sufficient amount to avoid binding in case 
of thermal elongation of the bean. 

SO 

Operation of loing feeder, clamps and heads. 
S Referring first to Fig. 2, it has been pre 

viously explained that adzing feeder car 
riage: love 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 logs 133 of boring feeder car 
riage 180. With tie 147 engaged by dogs 133, 
carriages 130 are moved towards the rear 
of the machine through levers 136, links 138, 
arms 189, rock shaft 140, arm 141, link 14.2, 
call level 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 lotted to the full line posi 
tions shown in Fig. 19. This is effected by 
the rotation of rock shaft 160 through arm 
6i, link 162, can lever 163 and compan 

ion eans 164 and 165 attached to can shaft 31, the turning of shaft 160 being effected 
to straighten out toggles 155-156 and 
157-158. Movement of a tie along table 
131 Calises trip rod 183 (Fig. 15) to novo 
downwardly beneath the tie to open valve 
1S9 ind thei'eby afford a free passage for 
ai: through such valve to cylinders 175 at 
tached to carriages 22. Thereafter, valve 
35 is novel by can (Fig. 1) to case air 
it flow through pipes 176 and 191 (Fig.24) to 
the forward ends of cylinder's 175 which 
callses carriage 22 to move forwardly, and, 
t sh pinions 16S and racks 170 and 169, 

ges 21 to move rearwardly to bring 
camp ar's 19 and 20 into engagement witi, 
the tie. Because the two pairs of clahaping 
8 : sale independently moved by compressel 
air techanism, the tie becomes properly and filly engaged at its ends regardless of the 
width of the tie or any variation in 
width. Furthermore, a tie is firmly en 
by these clamps so that it cannot aoy 
ing the boring operation. 
When a tie is thus clamped in boring posi 

tion, boring beam 25 is raised through inks : 
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200 (Fig. 20) aris; 202, rock shaft 203, arn 
204, link 205, cam lever 206 and coinpanion 
cairns 20 and 203 attached to cann shaft, 31. 
These cams are preferably so formed that 
during a boring operation the boiling bits 
are intermittently withdrawn shall amounts 
to clear the openings of borings. When the 
boring operation is completed, the boring 
heam 25 is lowered to entirely withdraw its 
bits 27 from a tie so that the subsequent 
movement of boring carriage i20 inay move 
the tie rearwardly of the machine. 
The timing of the several cans for effect 

ing these operatios is clearly shown in the 
can diagrain of Fig. 25. The hovenent of 
boring carriages 130 towards the rear of the 
machine is indicated by the shaklings narked 
“Rearward and to \vai'? the front end of the 
machine by the shadings harked “Forward’; 
the movements of toggies 155, 156 and 15. 
158 to raise and lower tables 23 are indicated 
by the shadings marked “Up” and “town”; 
the opening and closing of clamping allins 
19 and 20 is indicated by the shading marked 
“Open” and “Clamped', and the movements 
of the boring heads are indicated by the shad 
ings marked “tip” and “Down”. 
The operations of the several units of the 

machine have been explained following the 
descriptions of the units, and therefore the 
complete operation of the machine will not 
be here repeated. However, it is noted that 
through camshaft 31 all of the operations are 
so coordinated that ties may be rapidly adzed 
and bored simultaneously, as clearly appears 
from the can diagram shown in Fig. 25. 
This is made possible by the timed operations 
of the feeders, clamps and other elements of 
the machine. While being both adzed and 
bored ties are firmly held in proper positions 
regardless of their sizes, or variations in di 

Furtheimo'e. 

the several units of the machine becomes an 
effective step of its operation and therefore 
prevents injury to or breakage of any of the 
parts of the machine. 
According to the provisions of the patent 

statutes, we have explained the principle and 
operation of our invention and have illis 
trated what we inovy consilei' to 'epi'esent its 
best eihodialeat. Flowever, we desire to 
tave it understood that, within the Scipe (of 
the appended claims, the invention may be 
practiced by other torms of construction than 
specifically shown and described. . 
We clai in as our invention: 

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 sup 
ported by said rails, and adzing and boring 
clamps each independently movable variable 

65 amounts with relation to each other for en 

a sh 

1. in a combined adzing and boiling lina 
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gaging the sides of the tie adjacent to each 
end thereof while being acted upon ly the 
tools, said clamps being movable vertically 
to and from positions below said rails. 

2. In a combined adzing and boring ma 
:hine, the combination of a frame providel 
at its upper portion with tie-supporting rails, 
power-actuated adzing and boring tools ar 
ranged to act successively upon ties sup 
ported by said rails, clanps for engaging the 
sides of a tie adjacent to the ends thereof 
while being acted upon by the tools, and pres 
sure fluid mechanism for moving the said 
clamps variable amounts with relation to 
each other. 

3. 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 sup 
ported by said rails, two pairs of clamps for 
engaging the sides of a tie adjacent to the 
ends thereof while being acted upon by the 
tools, means for raising and lowering said 
clanps to and from tie-engaging positions, 
ad pressure fluid mechanism effective when 
said clamps are in their elevated positions 
for moving the elements of each pair hori 
Zontally with relation to each other. 

4. 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 sup 
ported by said rails, two pairs of clamps for 
engaging the sides of a tie adjacent to the 
ends thereof, while being acted upon by the 
adzing tools, means for raising and lowering 
said claiaps to and from tie-engaging posi 
tions, and separate fluid pressure mechanisms 
each effective when said clamps are in their 
elevated positions to move one element of 
each pair horizontally towards its other ele 
linent. 

5. in a combined adzing and boring tha 
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 slip 
ported by said rails, clamps for engaging the 
sides of a tie adjacent to the ends there of 
while being acted upon by the tools, pressure 
fluid rechanish for moving the said clanps 
vai'iable amounts with relation to each other. 

hegns for rendering said clap-noving 
aechanish) normally ineffective when a tie is 

ii) position for engagement by said clamps. 
6. In a combined adzing and boringma 

chine, the coilbination of a fraine provided at 
its upper portion with tie-supporting rails, 
power-actuated adzing and boring tools ar 
ranged to act successively upon ties support 
ed by said rails, clamps for engaging the sides 
of a tie adjacent to the ends thereof while be 
ing acted upon by the tools, pressure fluid 
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upon said table and provided with a pillii'aliity 

engage ties and nove then rearwardly of the 

s 
mechanis) for noving the said clahaps Va 
riable announts with relation to each other, a 
valve for controlling flow of said pressure 
luid to said clamp-inoving mechanisian, and 
means actuated by the weight of a tie when 
in clamp-engaging position for opening said 
valve. 

7. In a conbined adzing and boiling 
chine, the combination with a fraine pilovic 
at its uppel' portion with tie-stporting 
and power-actitiated adzing aid boring Ox:S 
arranged to act, successively ilion ties slip 
ported by said rails; of a feeder for low 
ing ties towards, over and beyond said at A 
ing tools, said feeder comprising a vertically 
movable table, a carriage hourted for holi 
zontal movement upon said table and pi'o- 
vided with a plurality of tie-engagi y 
and coordinated nechanisins for Glo 
table vertically and said carriage h 
ly on the table for causing said dogs 
forwardly beio \y and engage ties and in love 
them rearwardly of the is achine. 

8. In a combined adzing and boring ma 
chine, the combination with a frame provid 
at its upper portion with tie-supporting rails, 
and power-actuated adzing and boiling tools 
arranged to act success 7 upon ties Sl 
ported by said rails; of a feeder for hovi 
ties towards, over and beyond said adzing 
tools, said feeder comprising a table, vertical 
ly disposed toggles for supporting said table, 

1. a carriage mounted for horizo: iai novcients 
of tie-engaging dogs, and coordinated ech 
anism for opening and closing said toggles to 
'aise and lower said table and f{}i O via: 
said carriage horizontally O}) the talle 
caising said dogs to pass forwardly belovy ai 

machine. 
9. In a conbined adzing 

chine, the combination \s 
vided at its tippei' portion with 
'ails, and power-actuated 
tools ai'i'an red () act succ 

tie-steppo 
anti Ol' 

ing ties towards, over aii by 
ing tools, said feeder coil prisis 
movabic table, a cai'i'i: 

: hovenants ii 
vided with a iii'ait 
one of which is ; ca: 
being irovided alsk) with 

: ... 

mechanish for loviing :li 
and said carriage horizo; 
and means for noving said 5 
clainping arias to aid fro}}) th 
clamping arians to clai 
arms and later release it. 

10. In a combined a digi 
chine, the combination with a frame pro 
vided at its upper portion with tie-engag 
rails, and power-actuated adzia 

- and boring Ya 
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tools arranged to act successively upon ties 
supported by said rails; of a feedie' or nov 
ing ties towards, over and beyond said adz 
ing tools, said feeder comprising a vertically 
movable table, a carriage mounted for hori 
ZOntal movement upon said table and pro 
vided with a plurality of tie-engaging dogs, 
and call-actuated driving contections for 
in Orizontally. 

11. in a combined adzing and boring la 
chine, the combination with a frame pro 
vided at its upper portion with tie-engaging 
'ails, and power-actitiated 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 adz ing tools, said feeder comprising a vertically 
novable table, a carriage mounted for hori 
Zontal movement upon said table and pro 
vided with a plurality of tie-engaging dogs, 
a continuously rotatable shaft, cams attached 
to said shaft, and driving connections ex 
tending from said cais for moving said table 
vertically and said carriage horizontally on 
the table. - 

12. In a combined adzing and boring ma 
chine, the combination with a frame pro 
villed at its upper portion with tie-engaging 
rails, and power actiliated adzing and boring 
tools arranged to act successively upon ties 
Supported by said rails, of a feeder for nov. 
ing ties towards, over and beyond said adz 
ing tools. Sid feeder comprising a vestically 
lic vable table, a cai'riage mounted for hori 
Zontal movement upon said table and pro 
vided with a plurality of tie-engaging dogs, 
a motor, connections extending iroin said 
irotor for hoying said table vertically 
said carriage horizontally on the table, and 
lancalls interposed in said connections of 
stopping the operation of said motor when the 

and 

able vertically and said carriage 
hy 5 
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90 

9:5 

novellents of said table and carriage en 
cellater binormal resistance. - 

13. In a combined adzing and boring ma 
cline, the combination of a frame provided 

() 

at its upper portion with tie-supporting rails, 
lower-actuated adzing and boring tools ar 
I'liged to act successively upon ties support 
ed by said rails, an adzins feeder for moving 
ties supported upon the rails towards, over 
and beyond the adzing tools, and a boring 

ically of sail adzing feeder arranged teles 
feetler for receivi s' fir fir he said : feetle i' for receiving ties from the atter at 
in Oving their to and beyond said borinty tools. 

14. in a combined adzing and boring 
- . chine, the combination of a frare provided 

at its upper portion with tie-supporting rails, 
power-actuated adzing and boring tools ar. 

s: - 

ranged to act. Successively upon ties supported 
by said rails, a vertically and horizontally 
noyable adzing feeder provided with a plui 
rality of dogs for engaging and moving ties 
Silpported upon said rails towards, over and 
beyond the adzing tools, and a horizontally 

: 
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movable boring feeder arranged telescopi 
cally of said adzing feeder for receiving ties 
from the latter, said boring feeder being 

10 
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vided with a plurality of dogs for engaging 
and moving ties to and beyond the boring 
tools. . . 

15. 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 al 
ranged to act successively upon ties supported 
by said rails, an adzing feeder, a boring 
feeder for receiving ties from the adzing 
feeder, a motor, and coordinated can actuated 
driving connections extending from said no 
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, 
power-actuated adzing and boring tools ar 
ranged to act successively upon ties support 
ed by said rails, mechanisin for moving ties upon said rails, and clainlps 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. - 

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

5 5 

60 

said boring tools, and a separate fluid pres 
sure mechanism for moving each of said pair's 
of clamps horizontally. 

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, a carriage mounted for holi 
zontal movement upon said table and pro 
vided with a plurality of tie-engaging dogs, 

9 

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 
movements 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 
claimping mechanism comprising a table sup 
ported upon vertically disposed toggles, 
illeans for opening and closing said toggles 
to Taise and lower said table, carriages mount 
£d on said table and provided with tie clamp 
iig airls, and means for moving said car 
riages horizontally upon said table to cause 
Said climping aims to move towards and 
from each other. 

21. In a combined adzing and boring ma 
chine, the coabination 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 
then, boring tools at the rear of the machine, 
a second moto 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 Cf 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 said boiling 
tools, and a third motor and driving connec 
tions from it to said adzing and boring 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 thema 
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 second motor and driving connections from 
it to said boring tools for continuously oper 

5 

ating them, said boring tools being mounted 
for vertical movements, a vertically, and hori 
zontally movable adzing feeder and tie clamp 
for moving ties to, over and beyond said adz 
ing tools, a horizontally movable boring feed 
er for moving ties to and beyond said bor 
ing tools, and a third motor and coordinated 

diving connections from it to said adzing 10 
and boring feeders for moving them and to 
said boring tools for raising and lowering 
them. 
In testimony whereof, we hereunto sign 

our names. 

HENRY ALINDER. 
GRANT B. SHIPLEY. 


