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This invention relates to machines for
adzing tinbers and has more particular
reference to the adzing of railway ties to
provide seats for the rail plates. '

In adzing or gaining ties it is desired to
produce as nearly a uniform result as pos-
sible and to this end it is considered essen-
tial that the adzing surfaces on each tie
shall be flat, parallel and coplanar, and that
the adzing cuts shall be substantially of a
uniform depth. Tt is found however, in
practice that the ties vary considerably in
size, shape and proportions and that some
are warped and twisted. The problem
therefore, of uniformly adzing railway ties
having such irregularities presents many diffi-
culties, especially when it is considered that
a commercially practical machine for this
purpose must necessarily be automatic in
the sense that the ties, fed in succession to
the machine, must be adzed in accordance
with the requirements above-mentioned ir-
respectively of the irregularities referred to
in the shape of each tie. The primary pur-
pose therefore, of the present invention is
to provide an improved machine for auto-
matically adzing railway ties to meet the
requirements of the trade, irrespective of
irregularities in shape, size or proportions of
each tie.

In furtherance of this general object my

invention contemplatés adzing each tie in
sticcession while 1t is securely and rigidly
held in -a fixed position or plane and auto-
matically ‘locating the adzing cutters in a
working position determined by the particu-
lar shape of the face or surface to be adzed.
The adzing feed may be accomplished either
by movement of a tie past the cutters. or of
the cutters past the tie. In the present ex-
ample the tie to be adzed is moved past the
cutters located at an adzing station. Fur-
thermore, it is preferred to move or feed
the ties in succession past the adzing station
and to antomatically position the cutters for
adzing each tie, the positioning of the cut-
ters being determined and controlled by the

particular shape of the tie with the view to.

effecting the uniform result desired.

With the foregoing in mind my invention
aims to move the ties in succession in a fixed
plane past the adzing station by means of a
traveling conveyor having carriages on
which the tie rests at each end and which

securely grips and holds the tie so that there
is no chance for it to rock, slip or be other-
wise displaced from a fixed determined posi-
tion ‘while being adzed. The adzing cutters
are mounted on a unitary structure so as to
be in fixed relationship for adzing parallel
coplanar surfaces, and said unitary struc-
ture is normally out of working position and
adapted to be moved into the working posi-
tion as determined by the particular-shape
of the tie. The adzing unit is therefore, in
the present embodiment of the invention,
mounted with capacity for movement in a
plane perpendicular to the fixed plane in
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which the tie is moved by said conveyor

means and .each adzing cutter is movable
independently of the other toward and from
the tie to accommodate the varying irregu-
larities at opposite ends of a tie although
such movement is in the nature of a tilting
movement of the entire adzing unit in order
to maintain the fixed relationship of the cut-
ters. Such pesitioning of the adzing cut-
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ters, is effected by novel means actuated by a -
cutter control device normally located in the

path of the tie just before it reaches the
adzing station and adapted to be engaged
or actuated by the face of the tie to be adzed
for effecting movement of the adzing cutters
to the particular ~working position deter-
mined by the shape of such tie. - In the
present example, this control device includes
a cradle in advance of ach adzing cutter for
determining the depth of the cut and equal-
izing such depth in the event that the sur-
face to be adzed is inclined with respect to
the fixed plane in which the tie travels.
Each cradle actuates a variable cutter posi-
tioning means which in turn is acted on by a
power operated. means for advancing ‘its
cutter a variable degree to the working posi-
tion, which variable degree is determined by
the particular shape of the surfaces to be
adzed. The cutters remain in the set work-
ing position until after the tie has been
adzed and will then be returned to a normal
position withdrawn from the path of the
tie. . The cutters will be subsequently repo-
sitioned by the controlling device for adzing
the next succeeding tie 1n accordance with
its particular characteristics.

I have also aimed to provide improved

“means for gripping and holding a tie while
it is ‘being adzed or acted upon by any
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instrumentality, either - adzing - cutters or
otherwise. ‘

Still another object is to provied a tie
adzing machine having such characteristics
and funetions as to make it possible of em-
bodiment in a thoroughly practical inachine
for the purposes intended. o

Other objects and attendant advantipes
will be appreicated by those skilled in this
art as the invention becoines better under-
stood by reference to the following descrip-
tion when considered in connection with the
accompanying drawings, in which-—

Figure 1, is a side elevation of a tie adzing
machine embodying my invention;

Iig. 2, i3 an end elevation of the machine
looking at the delivery end;

TFig. 8, is a {ragmentary top view of the
machine;

Fig. 4, is an enlarged vertical section
taken substantially on the line 4—4 of Fig.
3 showing the parts in the Wworking or opera-
tive position in which they are shown in the
preceeding figures;

Fig. 5, is a similar vertical section but
showing the parts in the normal position;

Tig. 6, is an enlarged vertical section
taken on the line 6—6 of Fig. 3;
~ Fig, 7, is a detail section taken on the line
1 of Fig. 4;

Fig. 8, is an enlarged vertical section
through one of the tie gripping carriages;

Fig. 9, is a horizontal section taken on
the line 99 of Fig. 8; _

Tig. 10, is a diagrammatic view showing
the position of the adzing unit as determined
by the control device In this particular

“instance; and
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Fig. 11, is a vertical transverse section
through the machine taken substantially on
the line 11—11 of Fig. 3.

As explained above my inventionis capable
of embodiment in various forms, the pres-
ent example being one in which the ties are
carried in succession past an adzing. station
at which the adzing cutters are located and
at which the cutters as a unit are auto-
matically positioned for adzing each tie. It
should be understood therefore, that the
present disclosure is merely for purpose of
illustration. For clarity the several coop-
erating ‘mechanisms making up this embodi-
ment will be described separately and in
combination wherever necessary under sub-
ject headings as follows: ‘

Frame struciure.

Any suitable or preferred frame struc-
ture may be employed to properly support
and coordinate the working parts. In the
présent case I have provided upright side
frames designated generally by 12 and 13
extending longitudinally of the machine and
rigidly joined together by a cross frame 14
adjacent to the delivery ewd of the machine

1,672,652

and a suitable number of c¢ross-connections
such as channel bars 15 and 16 spaced apart
longitudinally of the machine. »
Tach side frame is especially shaped to
accommodate and provide a support for an
endless conveyor or cariier for moving the

ties, which conveyor structure will now be -

described. -
T'ie conweyor.

Inasmuch as the conveyor structure on
each side frame is identical a detailed de-
scription of one will be sufftcient for an
understanding of the invention. :

The tie conveyor on the side frame 13
comprises, in this instance, an endless chain
17 having a plurality, three in the present
instance, of ‘tie carriages designated gen-
erally by 18, 19 and 20 attached to the pe-
ripheral side of the conveyor chain at
equally spaced points thereon. Thé con-
veyor chain is trained over sprocket wheels
22 and 23 fixedly. secured to cross. shafts
24 ‘and 25 respectively, in turn journaled on
suitable bearing brackets 26 and 27 on the
side frame, the latter bracket being adjust-
able thereon to keep the conveyor chain taut.

The side frame provides a housing through
which the conveyor chain passes. and the
top of said frame provides spaced horizontal
track-ways 28 upon and between which each
carrisge is adapted to ride and be moved
lengthwise there-along by travel of the con-
veyor chain. Kaclh carriage is suitably con-
nected to the conveyor chain as by means of
links 29 and 81. ‘ ‘ : ;

A tie will be loaded onto each -carriage
when it is moved to a loading station at
the right hand end of the machine viewing
Fig.-1 and will be carried by the carriage
along the track 28 to the adzing station at
which ‘the tie will be, adzed. The ties may
be loaded onto the carriage by any suitable
means and at present I have shown merely
& ‘supporting rail 32 on which a tis is ad-
vanced to the loading station designated by
33 past which each carriage passes in sic-
cession.  Hach carriage has an upstanding
fixed dog or abutment 34 provided at its
face with suitable gripping means such as
teeth 35 adapted to éngage the tie and re-
move it frem the supporting rail onto the
carriage as the latter advances. -

In order . to securely grip and hold the
tie on the carriage so that there will be no
chance of its being displaced in any way
from a fixed set position thereon I have
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equipped each carriage with a series of piv- |

otecd dogs 36 so mounted and arranged as
to engage the side of the tie opposite from
that engaged by the teeth or spurs 35 and
force the tie against the ldtter and at the
same time draw and hold the tie onto the
carriage. - As shown in Figs. 8 and ‘9 said
dogs 36 are pivotally mounted at 37 on a
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slide 38 located centrally between the sides
of the carriage. and movable lengthwise
thercon. The carriage top 39 has an open-
ing 41 through which the pointed gripping
ends 492 of the dogs normally project. The
dogs are held in this normal position by

suitable yiclding means, such for example,

as coiled compression springs 43 interposed

between adjoining dogs as clearly shown in’

g, 8, the extended position of the dogs
being limited by their opposite ends 44 strik-
ing against suitable stops 45.  The dog-
carrying slide 88 is consequently urged to-
war the rear end of the carriage by coiled
compression springs 46 which act between
the carriage body and a cross-head 47 on the
lide. Said slide is adapted to be moved
forwardly on the carriage against the-pres-
gure of said springs 46 by means of a lever

48 pivdta]ly mounted on the underside of

the carriage and having an upstanding arm

49 engaging a pin 51 on the slide and a

depending roller-equipped arm 52 adapted
to be actuated by a stationary cam 53 (Figs.
1 and 3) on the side frame. Co
When the carringe passes under the tie at
the loading station the upstanding pointed
ends of the dogs 36 will be preszed down by
contact with the underside of such tie. Adter
the tie has been fully removed from the raiis
89 so that it rests upon and is supported
adjacent to its ends by the carriages at both
cides of the machine, the depending roller
arm 52 of each carriage will be brought n-
to contact with its cam 53 and swung there-

by in a counter-clockwise direction viewing

Fig. 8, thereby moving the slide 38 to ‘the
left upon the carriage. - This movement of
the slide will withdraw one or more of the

dogs from beneath the tie and permit such

dogs to assume an operative position under
the influence of their springs 43 with the
pointed ends' projecting up ‘through the
opening 41. When the roller lever- passes
the cam block 53 the springs 46 will force
the slide 38 to the right, thereby fixedly
pressing the first projecting dog into-the
front side of the tie. Decause of the incli-
nation of this pointed end of the dog the
tie will be drawn down onto the carriage
<o as to securely and immovably hold the
tie thereon. Thus the tie will be so gripped
and held by the spurs 35 at the rear side
and the dog 86 at the front side as to pre-
vent it from rocking, shifting or being other-
wize displaced or moved from a fixed, set
position on the carriage. The - tie held in
this manner at each end will be carried by

the carriages in the plane of travel thereof

‘past the adzing station and will adzed while

o held by the carriages and as they ave
being moved past the adzing cutters. The
tie will be discharged from the carriages at
the discharge end of the machine by actuat-

“ing the roller arms 52 by any suitable means

3

(not shown) to withdraw the gripping dogs,
thus permitting the tie to fall or be other-
wise removed from the carriage. A suitable
epring cushion buffer 54 cushions the strik-
ing impact of the slide when discharging the
tie. : ‘
Conveyor drive mechanisn.

The. conveyor may be driven, preferably
at a constant speed, by any suitable mech-
anism. That shown comprises a motor 55
connected by two sets of worm and worm
gears 56 and 57 and spur gears 58 to the
conveyor cross-shaft 24. This driving train
is also.employed to operate mechanism- de-
scribed hereinafter for moving the adzing
cutters into the ~working = position. Said
mechanism is therefore, operated in timed
relation with the travel of the tie carriages
as will be presently described.

- Adzing wnit.

" The adzing unit, best shown in Figs. 3, 4
and 11, comprises a mandrel 59, a suitable
adzing cutter mounted on each end of the
mandrel, cach cutter comprising n this in-
stance a series of cutter heads 61 equipped
with cutting blades arranged to cut a flat sur-

“face, and a frame structure or yoke desig-

nated generally by 62 providing bearing sup-
port for the mandrel .and a housing: about
each cutter. In this instance the cutter
mandrel is driven by an electric motor 63
which forms part of the adazing unit, the
mandrel 59 serving as the armature shatt or
votor for the motor. The cutter housings 64
ave suitably shaped to enclose each adzing
cutter except at the top through which the
cutter projects, -and are further shaped to
provide directly beneath each cutter a chip
chute 65 which cooperates with
charges into a chip delivery chute 66. The
cutter housings are joined together in rigid
relationship by spaced intermediate frame
or yoke parts 67 upon and between which
the motor 83 is mounted. The mandrel 59
is suitably journaled on this yoke- frame
gtructnre s in-a bearing
the inmer wall:of each cutter housing.

The adzing unit normaily rests on .the

‘main frame structure in a non-working or
“inoperative position shown in Fig. 5. To

this end cach cntter housing is provided at
its front and back with projecting bosses .68

which rests on ledges 69 on said main frame

structure.  In this instance the ledges for
the front Losses nre carried by the front
cross-frame 14 and the ledges at the rear
are carried by upstanding brackets desig-
nated generally by 71, rigidly mounted on
the cross-channel bar 15, there being one ot
these brackets for cach end of the adzing
unit. ' '
The adzing unit is further mounted so that
it. may be moved vertically as by raising it

and dis-.
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from said supporting ledges 69 and is given
proper lateral s uppolt to hold it in a verti-
cal plane so that it will not be displaced
lonmtu(hnally of the machine. ~ Said unit is
further guided so that it will not be dis-
placed crosswise of the m‘u*hme, that is, lon-
gitudinally of its mandlel axis. To this
end each cutter housing
vertical bearing faces 72 and 73 which bear
against complemenml be:u‘no faces on the
crossframe 14 and the yokc -supporting
brackets 71, Whlch bearing faces maintain
the adzing unit in a vertical plane but per-
mit free movement of the unit in said frame.
‘The means for holding the unit from- dis-
placement lengthwise of the mandrel com-
prises a be;,nnw block or slide 74 mounted
on a trunnion 75 on the front of one of the
cutter housin ngs 64 (in this instance the left
hand housing viewing Fig. 11) and a similar
bearing block and tummon at the back
thexeoi said bearing blocks being guided
between vertical ways 76 on the cross frame
14 and the adjacent bracket 71.

By reason of the foregoing construction
the adzing unit may be 1a15ed as an entire-
ty from 1ts mounting on the ledges 69 and
may be tilted in its Vertical plane as about
the center of the trunnions 75 for moving
the right hand cutter higher or lower than
the left hand cutter, ‘dthouwh without dis-
turbing the. fixed relauonuhp of the cutters
at ()ppoqltc ends of the unit.” The mecha-
nism for raising and Jowering the adzing
unit will be presently described.

Automatic control mechanism.

An independent control mechanism is pro-
vided for automatically raising each end of

the adzing unit and consequently each adzing

cutter to a working position determined bV
the shape and location of the surface to be
adzed. Bince the construction of the con-
trol devices are identical a detailed descrip-
tion of one will suffice. It should be under-
stood however, that the control mechanism
disclosed herein is for purpose of illustra-
tion merely, and that the function contem-
plated, namely of automatically moving the
adnno cutters to a WOIkan position de-
termined by the shape of the surfaces to be
adzed, might be accomplished by other
means. My invention should not therefore
¢ confined to the construction herein illus.
.cmied
The mechanism shown in detail in Figs. 8
LO 6 inclusive for controlling the adzmcr cut-
r at the left hand end (abovc veferred to)
ot the adzing unit comprises a control means
adapted to be actuated by the tie, a variable
height 1'errulat1n(v means adapted to be posi-
.oncd by said “control means, and power

operated means adapted for raising the adz-

ing cutter-to p working position denermmed
;by said height 1'eoulat1n0' means.

aa front and rear

1,672,652

In this inpstance the control means com-
prises a cradle located adjacent to and in
advance of the adzing cutter and havmv a
pair of spaced, pamlhﬂ rails 80 joined and
carried by a cross- member 77. Said cross-
member is plvotally mounted on a pin 78
upon and between the b;furcated _upper end
79 of a bracket 81 which i in turn is'mounted
to slide vertically on the adjacent ‘station-
ary bracket 71 above refered to, and g guided
therecon by slide bearing plates 82 The
cradle-suppor ting bmchet is normally held
in an elevated posmon with the cradle rails
in the path of an approaching tie and

adapted to be depressed by such t1e in a cut-
ter-controlling movement. Any sm‘mble
means such 2s a weight 83 on a lever 84 ful-
crumed at 85 on a stationary frame bracket
and pivetally con*lected by a lmk 86 to the
cradle-supporting bracket 81, may be em-
ployed for holchno the cradle clevated bug
permitting it to be- depressed. To each
cradle rall 80 is secured a depending hook-
shaped arm 87 the lower end of which. is

adapted to lift the Qutel end of an arm 88 9

fixed to a rock-shaft 89 *nounted on the
upper end of the stamonary brac. ket 71, To
one end of this rock-shaft is fixed a pendant
lever 90 Wthh has an oﬁset Wewht 91 serv-
ing to constanbly urge the shaft &9 in a clock-
wise direction (VIBWIDO“ Fig. 4) to hold
either one or hoth arms 88, as the case ma;
be, in contact with the lower end of 1)10 com-
plﬂmental cr adlg arm 87, Sdld pcnd“mt
lever is connected by a pair of links 9 2 (Fig.
7) to the variable height Iefrulatmff means
above refered fo consmtmrr ot a slide 93 held
by g ouide phtes 94 on the underside of the
ad]‘tcent cutter housing 64. The unc ersmle
of the slide 93 has an mchned serrated face
95 against Whlch a power operated lifting
abutment 96 is adapted to act for ll;ftm(r the
adzing cutter to the Workmcr position. 'Lhis
abutment is adjustable on'a lifting arm 97
fixed to a rock shaft 98 which is mounted on
the cross-frame 14 and adapted to be rocked
in a lifting and a return stroke by a roller-
equipped arm 99 by operatlon of ‘a. rotary
cam 101. ~Said cam is fixed to a }nft 102
svhich forms part of the drwlno train above
1eferred to. "Fhe roller on the arm 99 mdes
in a cam-way which thas a high part 103
for holding the adzing cutter in the work-
posmon during the entire adzing opera-

imn and a Jow part 104 for holding: the Lift-

ing abutment 96 retracted while the fldzmg
unit rests on, the ledges 69 during the mterval
between adzing operations. \Vhlle fhere is
only a single cam for rocking the shaft 98

there is a hfmw lever 97 for the contlol

mechanism for httlncr each end of the adz-
ifig unit.
O peration.

The normal non-working or jinoperative
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position of the control mechanism is shown

in Fig. 5, from which it will be seen that the .

cradle is held in an elevated position by the

weight 83 which is heavy enough to over-

come the weight 91. 1If a substantially

;straight, regular tie 100 is now advanced
to the adzing station by the conveyor car-.

riages as above described, it will strike the
cradle rails and depress both. cradles substan-
tially uniformly to the position shown in
The arms 88 of each control mecha-
nism. will swing down according to the ex-
tent of downward movement of the comple-
mental cradle arms 87 by reason of the ac-
tion of the weights 91, thus moving each

height-regulating slide 93 to the position

20

shown.
lifting lever 97 upwardly to its fixed limit
its abutment 96 will engage the serrated face
95 of the complemental slide 93 and 1ift the

~ adjacent end of the adzing unit and conse-

o
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30

35
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quently its cutter to.a working position de-
termined by the degree of ‘depression of .its

cradle. - The cutters will be held in this posi-
tion throughout the adzing operation by

-reason of the length of the high portion 103

of the cam. ,

1t will be noted that while the lifting abut-
ment 96 of each control mechanism is lifted
to a uniform height each time, nevertheless

“each cradle may be depressed a different or

variable degree according to the shape of the
sarticular surface to be adzed, and conse-
quently that each adzing cutter may be ele-
vated a corresponding variable -degree by
reason of the position of its variable height-
regulating means 93. It follows from the

construction disclosed that if by reason of

the peculiar shape of a tie it sags at one end
below a given
10), in this case coincident with the top of
the carriage tie-supporting faces, the cradle
at such end will be depressed below said
plane and its cutter will be raised to a lesser
degree than if the tie curves-above said plane
as shown ab the right liand side of Fig. 10,
in which event the cradle will be but slightly
depressed if at all and the high portion of
the slide 93 will be positioned over the abut-
ment 96 so that the cutter at such end will
he raised substantially the maximum amount.
Thus each adzing cutter will be automatically

and  simultaneously moved to a working:

position by an incependent control. mecha-
nism so that the positioning of: each  cutter
is inflependent of the other and dependent
on the other only in the sense that both cut-
ters are mounted in fixed relationship on the
unitary frame structure for the purpose ot
preserving the parallel coplanar relation of
the adzing surfaces.

“The tiltable cradles perform the function
of. equalizing the depth of the cuts when an
inclined or irregular tie surface is encoun-
tered as shown in Fig. 10 o that the adzing

When now the cam 101 swings each.

horizontal plane 105 (Fig.

5

cuts will be of substantially uniform depth

and in any event so that the cuts will be of .-

a certain minimum depth consistent with
adzing from end to end of the proposed sur-
face. This is accomplished by reason of the
gaging rails being located at each end of the

70

surface to be adzed as distinguished from a-

single gaging element and because the cradle
is pivoted intermediate said rails so as to
produce a mean gaging effect rather than
the full gaging effect of a single element.
Regarding the cradle action in actuating the
arms 88 1t- will be observed that when the
cradle rails are in a horizontal plane both
arms 87 will be in contact with the comple-
mental arms 88 to govern the -follow-up
movement of the latter. However, when the
cradle is- tilted in either direction only the
higher arm 87 will remain in contact with

Jits complemental arm 88 (the other arm 87

being - moved . downwardly away- from its
complemental arm 88).and thereby gage or
control the positioning of the variable height
regulating means 93. , RN
From the foregoing it- will be manifest
that the ties will be fed in succession to the
adzing station and the adzing cutters will
be automatically moved to the working posi-
tion in timed relation. It will be further
noted that the ties are securely held so as to

be immovable from the fixed plane in which .

they travel, and that each adzing cut will
be complete by reason: of the action of the
automatic control mechanism regardless- of
irregularities and variations in shape and
proportion of each tie. It should be further
manifest that the principles of operation

disclosed herein are likewise applicable to an.

organization of parts in which the relative

feed movement between the tie and adzing

cutters is effected by movement of the cutters
instead of the tie. In .the instant case 1t
will be manifest that the depth of each adz-

ing cut, is automatically controlled from the"

surface to be adzed or from the surfaces ad-
jacent thereto depending on the particular
spacing of the cradle rails and that the
greater degree of depression of the cradles
the smaller- will be the degree of vaising the
adzing cutters. Thus the approach of the
cutters to the tie or, in other words. the
depth of the adzing cut is proportional in-
versely to the depression of its control cradle
or device. R .

It is believed that the foregoing conveys
a clear understanding of the objects prefaced
above, and while. I have.illustrated but a
single working embodiment it should be un-
derstood that many changes might be made
in the design and construction of a machine
for practicing my invention without depart-
ing from the ‘spirit and scope thereof as

“expressed in the appended claims, in which—

I claim as my invention:- . ,
1. In a tie adzing machine, the combina-
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tion of & tle-supporting means, .a pair of
: o L]

adzing cutters in fixed coaxial relation,
means for feeding the ties in succession past
the cutters, and mechanism controlled by the

-shape of ‘¢ach tie for automatically moving
~the cutters, in said relation, to make com-

plete adzing cuts to a mean depth in the
tis. ' ' - B
2. In'a tie adzing machine, the combina-
tion of tie supporting means, adzing cutters
in fixed ‘coaxial relation, and miechanism for
automatically moving the adzing cutters, in

said relation, to a working position with re-

spéct to the tie supporting means, in which

o

position the adzing depth of sach. cubter iy
’ tal

automratically d nined by the particular
e to be adzed.

8. In a tie adzing machine, the combina-
tion‘of means for securely holding a tie, adz-
ing cutters in fixed coaxial relation, means

tfor producing relative movement betiveen

the held tie and thie cutters foi adzing the

tie, and mechanism for automatically ‘mov-

ing the cutters, insaid relation, to a working
position in ‘which the adzing depth of each
cutter is automatically -determined by the
particular shape of the surface to be adzed.

4. In a tie adzing machine, the combina-
tion of ‘nieans for securely holding a tie, an
adzing unit including cutters in fixed rela-
tionship for adzing parallel coplanar sur-
faces at opposite ends of ‘the ‘tie, means for
producing relative movement between the tie
and’ adzing 1mit for adzing the tie, and
mechanism for nioving the adzing unit to &
working ‘position in which the' cutters, while
still ih fixed relationship to ‘make coplanar
cuts, ‘dre brought to such a’position that
each'cutter operdles to a ‘tean adzing depth
goveried by the particuldr shape or curva-
ture of the surface to be adzed. v

‘5. In a tie adzing machine, the combina-
tion of ‘nieans for feeding ties in succession
past an adzing station and securely ‘holding

each tie while g0 moving it,adzing eutters

it said “station, ‘and 'mechanism for auto-
matically moving the cutters to a working
position in which the adzing depth of each
cutter is governed by the particular shajpe
or curvature of the surface to be adzed, the
mechanism for each cutter including means
arraniged to gauge the surface at both sides
of the place where the cut is to be niade
whereby to cause each cutter to operate to
a miean depth.- ‘ '

6. In an adzing machine, the combination
of conveyor means for moving ties in: uc-
céssion past an adzing station and for se-
curely holding each ‘tie in ‘a fixed plane
whilé so moving it, an adzing unit at‘said
station, including a pair of ‘adzing: cutters
i fixed coaxial relation, and: miechanism for
automatically moving said unit toa tworking
position in which the adzing depth of each

cutter is governed by the particular shape
of ‘the surface to be adzed. S

7. In an adzing machine, the combination
of means for moving ties in succession past
an adzing station, adzing cutters at said
station, control mieams adapted te be actu-
ated by the surface of the tie to be adzed,
variable height regulating means adapbed
to be positioned by said control means for
regulating the height to which the adziig
cutters will be raised, and power operated
means adapted for raising the adzinlo cutters

to .a working position determined by said

height regulating means. : :
8. In a tie adzing niachine; the combina-
tion of tie-supporting means, ‘a pair of @dz-
ing cutters in fixed ‘coaxial relation, mesns
for feeding the ties in ‘succession ‘past the
cutters, ‘and mechanism controlled by the
shape of each tie for automatically moving
the cutters, in said relation, to an adzing
position in which the cutters make complete,
paraliel, coplanar cuts ‘of mean ‘depth irre-
spective of irregularitiesin the shape of ‘the
tie. o

9. In an adzing machine, the combination
of tie supporting means, adzing cutters,
means for producing a relative ‘movement
between the tie and cutters for adsing the
tie, control means adapted to be actuated by
tiie surface of the tie to be ‘adzed, variable

adzing-depth regulating means adapted to

be -positioned by said ‘eontrol ineans, and
power ‘operated means adapted for moving
said adzing-depth regulating means and +the
cutters to move the latter toa working posi-
tion determined ‘by the positioning-of “said.
adzing-depth’ reguldting means.

10. In a tie adzing ‘machine, in combina-

tion, laterally spaced traveling  carriages
upon and between which a tie is carvied, an
adzing unit interposed between the carriages

and having a pair of adzing eutters in. fixed

relationship for adzing :parallel ‘coplanar
surfaces, said unit being verticilly movable
with' respect ‘to said carriages, and means
actuated by ‘the under. surface of each tie
to be adzed for automatically vertically
moving said unit to a working position in
which the cutters in said relation .are in-
dividually - positioned 'to make a complete
adzing cut of mean depth irvespective of ir-
régularities in the shape of the tie. ‘

11. -In a tie adzing machine, in combina-

- tion; means for supporting a tie in fixed rela-

tion to a'given plane stbstantially-pa%allel
with its major axis, means for moving the tie
in said plane past an. adzing station, adzing
cutters at ‘said station, and  methanism :in-
cluding control means governed by the shape
of the tie for moving the adzing cutters:to
a “working - position - for . performing ‘- com-
plete, parallel, coplanar -adzing cuts. sub-
stantially parallel “with said Tongitudinal
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plane, the advance of the respective cutters
to the working position being inversely pro-
portional to the movement of the control
means for each cutter. _ o

12. In a tie adzing machine, in combina-
tion, laterally spaced traveling carriages
upon and between which a tie is carried, an
adzing unit interposed between the carriages
and having a pair of adzing cutters in fixed
relationship for adzing parallel coplanar
surfaces, said unit being vertically movable
with respect to said carriers, and means for
automatically controlling said vertical move-
ment by the under surface of each tie to be
adzed, said means including a cradle gage
for determining the depth of each adzing
cut, each cradle having a guide rail adja-
cent to each end of its cutter adapted to
bear against the under side of the tie as
the latter approaches the cutter, the cradle
being pivotally mounted intermediate its
guide rail for equalizing the depth of the
adzing cut. ' ‘ ‘ :

13. In a tie adzing machine, the combina-
tion of adzing cutters at an adzing station,
means for feeding ties in succession past
said station, and mechanism including con-
trol means actuated by engagement with the
face of the tie and in accordance with the
particular shape thereof for automatically
advancing the cutters to the adzing posi-
tion inversely proportional to the movement
of the control means.

14. In a tie adzing machine, the combina-
tion of an adzing unit including a pair of
adzing cutters, means for supporting and
moving a tie over said adzing unit so that
the tie will be adzed on its underside by the
cutters, and mechanism controlled by the
shape of the underside of the time for auto-
matically moving said unit to a working
position in which to adz the tie irrespective
of irregularities in its underside.

15. In a tie adzing machine, the combi-
nation of an adzing unit including a pair of
adzing cutters in fixed relationship for adz-
ing pavallel coplanar surfaces, means for
moving said tie in a fixed plane past said

unit for adzing the tie, and mechanism con-

trolled from the side of the tie to be adzed
for automatically positioning the adzing

unit so that both of its adzing cutters will.

make complete adzing cuts irrespective of
irregularities in said face of the tie. "

16. In an adzing machine, the combination
of traveling conveyor means for holding a
tie adjacent to each end and moving it in
a fixed plane past an adzing station, verti-
cally movable adzing cutters at said station
for adzing the underside of the tie, said
cutters being in fixed relationship for adzing
parallel coplanar surfaces, and means con-
trolled by the underside of the tie for auto-

“matically positioning said cuatters to adz the

7

tie irrespective of irregularities in the under-
side thereof. R o

17. In a tie adzing machine, the combina~
tion of means for supporting a tie adjacent
to each end and moving it past an adzing
station, the supporting points on which the

tie rests being in a fixed plane, adzing cutters

intermediate said supporting means each
having capacity for vertical movement with

respect thereto, the adzing cutters'in all po-.

sitions being in such relation that they will
adz parallel coplanar surfaces in the under-
side of a tie, and wmeans controlled from
said underside of the tie for vertically posi-
tioning the cutters to adz the tie.

18. In' a tic adzing machine, the combina-~
tion of laterally spaced carriages on which
a tie is adapted to rest adjacent to its ends
and by which the tie is adapted to be moved
past an adzing station in a fixed plane, an
adzing unit at said station comprising a pair
of adzing cutters in fixed relationship for
adzing parallel coplanar surfaces in the un-
derside of the tie as it is moved past said
station, said adzing unit being vertically
movable with respect to said carriages and
being tiltable so that either cutter may be

moved vertically with respect to the other

without disturbing said relation of the cut-
ters, and means controlled by the under face
of ‘the tie adjacent to the surfaces to be
adzed for automatically vertically position-
ing said adzing unit so that its cutters will
each adz substantially to a uniform depth
irrespective of irregularities in the shape of
said face. : ‘

19. In a tie adzing machine, the combina-
tion of laterally spaced carriages on which a
tie is adapted to rest  adjacent to its ends
and by which the tie is adapted to be moved
past an adzing station in a fixed plane, an
adzing unit at said station comprising a
pair of adzing cutters in fixed relationship
for adzing parallel coplanar surfaces in the
underside of the tie as 1t is moved past said
station, said adzing unit being vertically
movable with respect to said carriages and
being tiltable so that either cutter may be
moved vertically with respect to the other
without disturbing said ' relation of the
cutters, and means controlled by the under
face of ‘the tie adjacent to the surfaces to
be adzed for automatically. vertically posi-
tioning said adzing unit so that its cutters
will each adz substantially to a uniform

‘depth -irrespective of - irregularities in the

shape of said face, said means including and
being actuated by equalizing cradles hav-

ing tie-engaging members at each end of the

adzing cutters, each cradle being pivotally
mounted intermediate its rails and adapted

to be tilted for automatically equalizing the

adzing depth of its cutter. .
20. In a tie adzing machine, the combina-
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tion of laterally spaced carriers for moving
ties in succession past an adzing station and
supporting them in a fixed plan@ during and
while moving them pagt said station, verti-
cally movable adzing cutters maintained in
fixed relationship  for adzing parallel co-
planar surfaces in each tic as it moves past
said station, and means for automatically ver-
Umlh positioning said adzing cutters with

espect to said fixed plane by gauging the
Q‘{tent of irregularities in the face to be
adzed so that the cutters will each adz sub-

~stantially to a uniform mean depth.

21. In a tie adzing machine, the combina-
tion of conveyor means for movmfr ties 'in
suceession past an adzing station, an adzing
unit at said station 1ndudln0 a pair of adz-
ing cufters in fixed J.datwnshlp,fm adzing
pm,dld coplanar surfaces, said. adzing unit
being movable in a 1)]‘1110 pelpdlchcular to
the travel of the ties, and means controlled
by the face of the tie to be gained for auto-
m%tlcally positioning the adzing unit with

espect to each tie so that its cmters will adz
complete surfaces substantially to a uniform
dcpth irrespective of irregularities in said
face.

22. In a tie adzing machine, the combina-
tion of a traveling conveyor for moving ties
in succession past an adzing station, an ftdz—
ing unit at said station mdudma a pair of
ad/mo cutters in fixed relationship for adz-
ing parallel coplanar surfaces, sald unit be-

ing mounted with capacity for vertical

movement with respect to the tie at sald sta-
tion, and mechanism for automatically mov-
ing the adzing unit to a working position,
said mechanism comprising power operated
means acting on said unit adjacent to each
cutter for raising the unit to a determined
height, and means controlled by the face
of the tie and acting between the power
operated means and each cutter end of the
enit for raising the latter a variable degree
dependino on the shape of the tie.

93. In a tie adzing machine, the combina-
tion of traveling conveyor means for moving

. ties in succession past an adzing station, adz

ing cutters at said station, a plvoted cradle
in advance of cach cutter uolmally located in
the path thereof and adapted to be reposi-
tioned Dy contact with the surface.of the tie
to be adzed, and means controlled by the
repositioning of each cradle for moving its
adzing cutter inte adzing position.

24. In a tie adzing machine, the combina-
tion of traveling conveyor means for mov-
ing ties in succession past an adzing station,

adzing cutters at said station, a cradle in

advance of each cutter normally located in
the path thereof ‘and adapted to be. reposi-
tioned by contact with the surface of the tie

to be adzed, and means. controlled by the

101)091(10nm0 of each cradle for moving the
admng cutter into adzing position, “said

1,672,652

means comprising. power opcmted means
and a variable heloht regulating means for

ach cutter. the latter means be’no positioned
by the cmdles in accordance with irvegulari-

tieg i the shape of each tie and belrm, acted

on 1 y the power operated means for raising
,u,u cutter to a working Doqlmon deter-
mined by the repos monmo of its respective
cradle.

25. In a tie adzing machine, the 001n1311n~
tion of traveling conves or means for moving

' in sticcession past an adzing stzm(m,
adzing cutters at said station normally out
ot working pos 1imn cubter Controﬂlno ele-
ments normally i thL path of a e ap-
proaching the cutters and adapted to be re-
positioned by engagement with the face of
the tie to be gainec l, and mechanisin auto-
matically operated by the repositioning
movement of said elements for moving the
cutters into working positions in which to
make complete adzing cuts of mean depth
v ospefﬂ\c of iv L'ef;ulculties in the shape of
the tle.

26. In a tie adymo machme the combnm-
tion of traveling conveyor means for m moving
ties in succession past an-adzing station, an
adzing unit at said station normallv out .of

, I

'01Lmo position and having a pair of adzing

cutters in fixed relatlonshlp for ad/lncr

~-¥

-

80

%

parallel coplanar surfaces, means nolmfdiv ‘

Iocated in the path of a tie approaching the
cutters -and adapted to be Ieposmoneu by
engagement with the face of the tie to be
adzed, and power operated mechanizsm for
moving the adzing cutters into working posi
tion mdudmo means” controlled by the re-
positioning of said tie engaging means for
determining the working position of the
cutters. : ' '
In a tie adzing machine, the combina-
uon of traveling conveyor means for moving
ties in success mn_ past- an adzing stai.lon,

adzing cutters in. fixed coaxial relation at -

said station normally out of working posi-
tion, and mechanism for moving the cutters
into  working p()sition including congirol
means oper ated | by engagement with the face

of the tie to be adzed for automatically posi-

tiening -the cutters, in said relation, to re-

spectively make. complete  adzing cuts of

wmeans depth, irrespective of irregularities i
the shape of the tie. :

28. In a tie adzing machine, the combina-
tion of traveling conveyor means for moving
ties in succession  past an. adzing. cmuon,
adzing cutters at said station noxmﬂly out
of woﬂ\lno position, and mechanism. for
moving the cutters into working position
1nc‘udm<r means operated by engagement
with the face of the tie at more than a sin-
gle point at each place to be adzed for
antomaticall y positioning .the cutters to
operate at & mean depth as determined in

accordance with this gauging of the shape
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of said face, said mechanism including a
power operated device for moving the cut-
ters into said working position, and means
controlled by, said tie engaging means for
determining the degree of cutter positioning
movement of said power operated means.

29. In a tie adzing machine, the combina-
tion of means for moving ties in succession
past an adzing station, adzing cutters at
said station normally out of working posi-
tion, and power operated mechanism for
moving said cutters into the working posi-
tion including means controlled by gauging
the shape of the tie surface, by engagement
therewith at more than a single point at
each place to be gained for determining the
degree of movement of each cutter in accord-
ance with the shape of said surface, the
movement of each cutter being inversely
proportional to the tie-actuated movement
of the control means.

30. In a tie adzing machine, the combina-
tion of means for moving ties in succession
past an adzing station, an adzing unit in-
cluding a pair of adzing cutters in fixed
relationship for: adzing parallel coplanar
surfaces, and power operated means -for
moving the cutters into the working posi-
tion, the power operated means having a
variable action against the adzing unit so
as to position each adzing cutter independ-
ently of the other but without disturbing
said relation of the cutters, said variable
movements being controlled by the shape of
the tie surface to be adzed.

31. In an adzing machine, means for feed-
ing a tie in a fixed plane past a cutting sta-
tion, a plurality of cutters in fixed coaxial
relation positioned at said station and adapt-
ed to be moved into and out of the path of
each tie for simultaneously performing cut-
ting operations, and mechanism including
a control device actuated by contact with
the face of the tie to be cut for automatically
advancing the cutters to a depth inversely
proportional to the movement of said con-
trol device.

32. In a tie adzing machine, the combina-
tion of means for moving ties in a fixed
plane past an adzing station, adzing cutters
at said station normally out of working po-
sition and adapted to be moved into work-
ing position in which the cutters will adz
parallel coplanar surfaces, means for deter-
mining the working position of each cut-
ter, said means being controlled by the
shape of the tie surface to be adzed and by
movement of the tie when it approaches the
cutters and power operated mechanism for
moving the cutters into the working posi-
tion in accordance with the action of said
control means.

38. In a tie adzing machine, the combina-
tion of means for moving ties in a fixed
plane in succession past an adzing station,

9

an adzing unit at said station comprising
a mandrel having an adzing cutter at each
end, means normally supporting said unit
out of working position, an equalizing
cradle positioned in advance of each cutter
and normally in the path of a tie approach-
ing the cutter, a variable height regulating
means for each cutter adapted to be operated
by its cradle in accordance with the posi-
tioning thereof by contact with the tie for
predetermining the working position of
such cutter, and power operated means for
moving the cutters to the working position
determined by said height regulating means.

34. An adzing machine comprising, in
combination, a pair of laterally spaced end-

less conveyors, tie carriages on, said con--

veyors adapted for gripping and securely
holding a tie adjacent to each end, an adzing
unit interposed between said conveyors com-

prising a mandrel, an adzing cutter on each.

end of the mandrel, a frame structure sup-
porting the mandrel and providing a hous-
ing about each cutter, each housing being
open at the top to allow projection of its
cutter therethrough and having a chip dis-
charge opening, means supporting the
adzing unit with capacity for it to move
vertically -as an entirety or independently
at either end, said adzing unit being nor-
mally supported in a non-working position
below the path of the ties, and means for
raising said adzing unit to a working posi-
tion. ,

35. An adzing ‘machine comprising, in
combination, a pair of laterally spaced end-
less conveyors, tie carriages on said con-
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veyors adapted for gripping and securely

holding a tie adjacent to each end, an adzing
unit interposed between said conveyors com-
prising a mandrel, an adzing cutter on each
end of the mandrel, a frame structure sup-
porting the mandrel and providing a hous-
ing about each cutter, each housing being
open at the top to allow projection of its
cutter therethrough and having a chip dis-
charge opening, means supporting the
adzing unit with capacity for it to move
vertically as an entirely or independently
at either end, said adzing unit being nor-
mally supported in a non-working position
below the path of the ties, and power oper-
ated mechanism for automatically raising
the adzing unit to a working position in
which the adzing depth of each cutter is
governed by the particular shape of the tie
surface to be adzed. :

36. An adzing machine comprising, in
combination, a pair of laterally spaced end-
less conveyors, tie carriages on said con-
veyors adapted for gripping and securely
holding a tie adjacent to each end, an adzing
unit interposed between said conveyors com-
prising a mandrel, an adzing cutter on each
end of the mandrel, a frame structure sup-
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porting the mandrel and providing a hous-
ing about each cutter, each housing being
open at the top to allow projection of its cut-
ter therethrough and having a chip discharge
opening, means supporting the adzing unit
with capacity for it to move vertically as an
entirety or independently at either end, said
adzing unit being normally supported in a
non-working position below the path of the
ties, power operated means for raising each
end of the adzing unit to a working position,
said power operated means having a uni-
form lifting stroke, variable height regulat-
ing means interposed between the power
operated means and each end of the adzing
unit, and control means automatically oper-

‘ated by each tie as it approaches the cutters

for positioning said variable height regulat-
ing means in accordance with the shape of
the tie surface to be adzed.

37. In an adzing machine, in combination,
means Tor feeding a work-piece past a cut-
ting station and preventing displacement of
the work-piece while so moving it, a plu-
rality of cutters in fixed coaxial relation at
said station, and mechanism for automati-
cally moving the cutters to a working posi-
tion for adzing the work-piece, the cutter
advancing movement being controlled by the

1,672,652

face of the work-piece to be cut and bein
inversely proportional to the movement o
the control device.

38. In a tie adzing machine, in combina-
tion, means for supporting a tie adjacent to
its ends and holding it from displacement
while it is moved past an adzing station, a
pair of adzing cutters in fixed coaxial rela-
tion interposed between said tie supporting
means beneath the tie and adapted to be
raised to a working position for adzing the
tie, and means controlled by the shape of
the under face of the tie intermediate said
supporting means for automatically posi-

35

40

tioning both of said adzing cutters to make -

complete, parallel, coplanar adzing cuts ir-
respective of irregularities in the shape of
the tie.

39. In a tie adzing machine,; in combina-
tion with means for supporting a tie, of an
adzing unit including a pair of adzing cut-
ters in fixed coaxial relation, and mechanism
controlled by the shape of the tie for auto-
matically moving the adzing unit to a work-
ing position in which both adzing cutters
will be advanced to the tie inversely pro-
portional to the advance of the control de-
vice actuated bv the shape of the tie.

JUDSON H. MANSTFIELD.
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CERTIFICATE OF CORRECTION.
"Patent No. 1,672,652. Granted June 5, 1928, to
JUDSON H. MANSFIELD.

It is hereby certified that error appears in the printed specification of the
_above numbered patent requiring correction as follows: Page 6, line 1, claim
1, strike out the article "a" first eccurrence; page 7, line 40, claim 14, strike
out the word "time" and imseri tie word "tie"; page 8, line 117, claim 27, for
"means' read "mean"; and that the said Letters Patent should be read with
these corrections therein that the same may conform to the record of the case
in the Patent Office.
Signed and sealed this 10tk day eof July, A. D. 1928

M. J. Moore,
(Seal) Acting Commissioner of Patents.



