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OFFICE

2,540,530
| CUTTERHEAD )
Wa.llece D .F ehnscn, Beloit; W:l,s . esmgner tc

~ Yates-American .Machine: : QCompany,

Beloit;

Wis,, a corporation of Deleware
Apphcatmn November 8, 1949 Serml Ne. 126 164

1
ThlS 1nvent10n reletes to cutter heeds Wthh
are used in Wocdwcrkmg machines; end is .par-

| tlculesrly concerned with Imprcvements in the
manner in  which the b1ts e,re attached to the

hhhhh

it 1s a generel cb;lect of the 1nventren tc prc-

V1de a cutter head having improved fastening

5 mee,ns for securing the bits thereon Whereby each
'''' individually cle.mped and mdependently
| edmstable 1e,l:ere113;r 'e'li:id axially of the head.

It is a mere specific object of the mventrcu
'- tc pI cmde a cutter head havmg suppcrtmg Sur-
faces for the bhits and fastening means fer se-
curmg the bits théreon Whereby each bit is pro-

- r-

vided with full support 6h the head and where-

by the bits are securely clamped to the head. to

| 1e51st centrlfugal force and cutting 1mpect while |

- at the same time’ permlttmg individual adjust-
ment of the brts exm]ly end laterally of the hee,d

1t 1s another chect cf the mventmn tc prc-.

| v1de cutter head hevmg fastening meens for
securmg e, b1t therecn wluch 1nc1udes g microm-
eter screW p1 ewdmg 1nd1v1due1 axial edJustment
“thereof with a ‘positive control: :

- It is another object of the mventlen tc pro-
'Vlde a cutter heed he,vmg festemng means for
the bits which™ pérmits individual, iateral ad-
‘Justment cf eech b1t in a- pce1t1ve menner and

- mdependently of the remermng bits:
Tt is enether chect ef the mventlen tc prcmde

"4 ¢littér head Having means for fastening there-

“on ‘bits prevu:itd with dcvete,ll tongues wherein
“the festemng mea.ns is so constructed thet it
: adepts the Head to Teceive bits of eny Wldth
- Within the range of the head end hevmg rerle-
tlcns in width of devete,ﬂ and maccurec ‘es of
,-lccetmn of dovetail with. respect tc the blede
‘pattern.

- These and cther cb;;ects of the mventmn Will

1 m "'-"‘-|

be’ epperent
“head: whlch 1s shewn by we,y of 111ustretlen in

the ecccmpenymg dra,wmgs wherem
F1g 1 is an end view, with portions breken
'-ewey; of a cutter heed embcdymg the prmc1p1es

- of the mventmn

Fig. 2 is a sectren teken genere,lly on the lines

52——2 of Fig. 1 |
~ Figi '3 is a sectmn srmﬂer tc thet ehcwn in
Flg 2 but Wlth the cutter blade in a dlﬁerent

axial pesmen
 Pigh 4'iS a crcss sectlcn teken generelly on

the line 4—4 of Flg 1 | -

- Fig. 5 is a perspectlve view of oné cf the blt
clemp;ng members
- Pig. 6 15 ‘& sectrcn 51m11er to the wew 111 F1g
2 shcwmg e mochﬂed form of cutter head;
_Fig. 7 is 4 view taken generelly on the 1111es
"indlcated et 6——5 111 Fig: 6, shcwmg a9 pcrtlen of
the per1pherel surface of the modlﬁed cutter
“head:

frcm o censrderetrcn of the cutter ..

r.i
4
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Flg 8 is a SBCthIl sumla,r tc the view-in:- Flg
6 showing a further Incdlﬁed fcrm of cutter
heed and. ~ -

- Fig. 9 is e sectmn S1m11ar tc the vrew in Frg
6. shewmg ) st111 further mcdlﬁed form cf cutter
heed -

-The cutter heed shcwn in Flgs 1 tc 5 cf the
drawing  comprises. a body portion 10 Wthh is
provided with a central eperture i fer recervmg

10 the. shaft on Wh_.ch the head is mcuuted and &

plurehty cf perlpheral feces cr edge surfa,ces
2 on -which- the- bits or cutter blades {3 are

- eeeted While the heed .shown: acccmmedetes

-8iX pits 13 it will bé understccd that the: héad

15 may be ccnstructed to receive any number of

- the bits dE‘SlI‘cd Also the bedy 10 15 shewn a8
2, solid member but it may be mede in severel

perts -
- Fach cf the b1t recewmg feces l2 oh the heed

oo 10 is: provided with dn eX1e11y -extending pEtlI‘

of -alighed Técesses or greeves 14 whlch ere cir-
cular in crcss-sectlen and which fcrm a treck

- or- we,y for-a pair cf bit clempmg members i5

-

“and 8. - The c1rcu1ar receeses (4 extend 1nward-

o5 1y of the outer -end: fecee of the body 18 and

30 be secured in fixed- relation thereto.

termmete at o ﬁxed web or-rib- portmn 17 whlch

- extends re,dmlly of - the bedy (0 and between the

grooves “14. The ﬁxed rib- members i1 mey be
-intégrally fcrmed ‘with-the bcdy 1] cr they may
Each Web
or-rib 1T 15 prerlded W1th g threeded eperture
i8 Whlch is centre,lly lcceted reletlve te the TEe-
ceesee (3 and whrch extends ina rhrectlcn e;melly
of the head Gppcmte}y dlSDOSEd axially ex-

g5 tending serhi-cifcular -grooves 19 are provided

. -
1 oo

in the recesses 14 and extend thrcugh the Cen-

‘‘‘‘‘

I-'t

40 in the grceve l4 at cppemte suies cf the ﬁxed

web member (1 aré prcwded W1th mclmed dcwn—
werdly Wudgmg surfeces 20. The surfeces 20'
engege wifth the ccrrespcndmgly mclmed 51de
edges of the cheterl tongtés 21 on the bits 13.
5 The- clempmg members {5 end 16-dre DIOVIdEd
with. centrel eperturee 22 a,nd 23 respectrvely,
whmh are edapted te recewe 1n shdmg reletrcn
-the clempmg ‘bolt 24 ‘The clampmg member

16 is provided wrth an enle;rged aperture’ 25, 4s

ol 111ustreted for recelvmg the heed cf the bolt 24

or 1t mey be 1dentlce1 Wlth the clempmg mem-

ber 15 and the head of the bolt 24 may be al-

lowed to protrude from the outer face therecf_ _‘
The bolt 24-is of suff i

c1ent length tc prcmde 2

29 threaded end pcrtmn whrch extends beycnd the

clempmg member I5 end is provided with & nu*
' 26.
members {5 and- IG may be ‘drawn tcwerd each
cther tc clemp the bit 13 in pomtmn on the heed

0.40; " The' clamping bolt 24 Is’ threeded ‘at 27 in-

By taking up on the nut 26 thé ¢lamping -
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termediate its ends for engagement in the
threaded aperture 18 in the fixed web member 7.
The bolt 24 is provided on its outer end with a

square shank 28 to receive a wrench for turning

the bolt relative to the fixed web 1T. Other means
for turning the bolt relative to the web T may be
provided, such as a recessed hexagon in the head
or screw driver slots at either end of the bolt, |
The clamping members {9 and 16 are provided
with oppositely disposed semi-circular recesses or
grooves 29 which cooperate with the grooves 19 in
recesses {4 for receiving the pins 39. The pins
30 extend the entire width of the body 18 of the
cutter head, the recesses (4 and the fixed web
portion 17 being grooved or apertured as described
to accommodate the pins 30.
- Each of the faces 12 of the body 10 is provided
with a series of transversely extending impact re-
sisting corrugations 31 at one end thereof which
als0 extends across the cuter face of the fixed web
portion |17.
- cooperating transversely extending corrugations
32 on the one end which engage with the corru-
gations 31 on the face 12.

The bits 13 are clamped to the head 10 by the .

clamping elements 19 and 18 which are secured
- In axial alignment by the clamping bolt 24. In
order to adjust the bits |3 individually of the head
body 10 in the axial direction of the latter it is
merely necessary to rotate the bolt 24 by applying
a wrench fo a squared end 28. This provides
micrometer adjustment of the cutter bits and per-
mits positive location of the individual bits rela-
tive to the cutter head and to each other. This

construction permits the use of any width of bit -

within the range of the head and accommodates
any Inaccuracy in the manufacture of the bits.

The cutter bits 13 are provided with

10

20

R
i 1

30

The location and width of the dovetail with re-

spect to the pattern need not be accurate due to
the micrometer control of the axial adjustmenst
- of the individual bits. Each of the bits has ade-
quate support on the body of the cutier head and
- Impact resistance is provided by the inter-engag-
- Ing serrations on the bits and the bit supporting
faces on the head. The bits are securely clamped
~ to resist centrifugal force and the impact of cut-
_ting in all operations of the cutter head.
The bit clamping members i9 and 16 are cylin-
_drical as illustrated, but they may be hexagonal
or of some other shape with the recesses or
Pockets 14 formed to accommodate the particular
- shape of the same and with the pins 38 eliminated
~where the shape of the members is such that ro-
~tation in the pockets cannot occur. _
- A modified form of the invention is illustrated
in Figs. 6 and 7 wherein the bit receiving faces
of the cutter head 40 are each provided with an
~axially extending recess 41 which is circular in
cross-section and which forms a track or way
for a pair of bit clamping members 42. The re-
cess 41 extends axially across the head 40 and
- terminates at one end in a fixed web portion 43
which is shown integral with the body 40 bu?

which may be secured thereto as a separate mem-

ber. The web or member 43 is provided with a
threaded aperture 44 which is alished with the
recess 41 and which is adapted to receive the
threaded end of a clamping bolt 45. The bolt 45
extends axially in the recess 41 and carries the
bit clamping elemenis 42 in sliding relation
thereon. One of the clamping elements 42 is
-adapted to be positioned against the head 46 of
‘the bolt 45 and the other clamping element 42 is
arranged in spaced relation for engagement witi
the downwardly inclined wedging surfaces 41 of

10

i

60

65

4
the dovetail tongues on theé cutter blade or bit
indicated at 48. The clamping elements 42,
which may be identical with the clamping ele-
ment 19 previously described, are held in clamp-
ing relation with the bit 48 by a nut 49 positioned
on the bolt 4% inwardly of the fixed web 43. The
clamping elements 42 are provided with oppositely
disposed semi-circular grooves 80, for cooperation
with similar grooves 51 in the walls of the head
40 which define the recess éi, for accommodating
pins 52 to hold the clamping elements in on-
rotatable relation in the recess &1, the pins 52
extending into aligned apertures in the web mem-
ber 43 as shown. The clamping bolt 45 is pro-
vided with a squared head 53 or other means for
accommodating a tool to rotate the same. With
this construction clamping bolt 45 may be rotated
to axially position the clamping element 42 which
is remote from the web or anchor member 43 after
which the bit 48 may be clamped between the
elements 42 by rotation of the nut 42 on the
bolt 45, | | |
Another modified form of the invention is
illustrated in Pig. 8 wherein the head 60 is pro-
vided with an axially extending recess 61 ter-
minating at its one end in a fixed web §2 which
is apertured at 63 to receive a clamping bolt
64 in slidable relation therein. The clamping
bolt 64 is threaded at opposite ends and is se-
cured In adjusfed position in the aperture 63
by a pair of clamp nuts §5 arranged on oppo-
site sides of the fixed web 62. Cooperating bit
clamping elements 86 and 67 are mounted on
the bolt 64. The clamping elements 6§ and 67
are identical with the clamping element (5 pre-
viously described except that clamping element
67 is secured in fixed relation on the bolt 64
by a cross pin 68, while clamping element 66 is
slidably positioned on the bolt 64 for engaging
in clamping relation the bit indicated at 69.
Clamping element 66 is shiftable on the bolt 64
toward and from clamping element 67 by means
of a nut 70 on the end of the bolt 64 which is
remote from the fixed web member 62. With

= this construction the clamping element 67T may

be axially adjusted in the recess 6f by move-
ment of bolt 64, after which the bolt 64 is se-
cured to the web member 62 by the clamp nuts
65. The clamping element 66 is then shifted
by the nut 10 to lock the bit 69 between the
clamping elements 66 and 67.

A further modified form of the invention is
illustrated in Fig. 9 wherein the bit receiving
faces of the cutter head 70 are provided with
pairs of aligned inwardly extending recesses 7i
which are separated by intermediate web mem-
bers 12. Clamping elements 73, which may be
ldentical] with the clamping element 15 pre-
viously described are mounted in the recesses 71
in slidable relation on a clamping bolt 74 which
extends through a central aperture 15 in the
web member 12 and which is secured therein
by a pin 75. The bolt 74 is threaded at opposite
ends and provided with a pair of clamp nuts 17
which are adapted to shift the clamping ele-
ments 13 toward and from each other and into
engagement with the bit 78. With this con-
struction either one of the clamping elements
13 may be axially adjusted in its recess 71 and
thereafter the other clamping element shifted
to clamp the cutter blade or hit in position.

While specific details of . construction of the
device are shown in the illustrated form of the
invention, it will be understood that modifica-
tion of the same may be resorted to within the
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- §pirlt: off the mventmn end the scepe of the
8 aippended claams

- I clann T

L.treneverse groove therem and a b1t prev1ded
- With: a- dovetail tongiie on- the bottom therecof
- extending: at- right angles to- the groove, the
cutter hedd having & fixed’ web miember divid-
-1ng the greove into two spaced- end: portions; a

pair of bit clamps- slidable in the groove end

portions, and: means to connect the' bit clamps

in clamping: relation’ with- the  tongue on- the

-Bit-ahd in adjustable reletmn with the fixed web
“member: S |

~ -2..In dombination; &- eutter head; a- cutting
blade and clamping meahns: to: fasten: the blade
$0 tHe head, said hedd having a supporting sur-
a-fe.ce for eld blede seld surface hevmg & groove

......

~--member extendmg aCTross- seld gI‘OOVe 3X1&HY'

-spaced shiftable clamping members in said- ‘groove
- adapted: t6 engage  said: blade: in interlocking
relation; and means: adjustably connected to
said- fixed: member to- shift-said- clampmg mer.-
-pers: toward edach other in said groove Whereby
to adjustably clamp said blade to said hedd:
3. A cutter head having & transverse groove,
. gh-arichor member projecting radially into @ por-
‘tion of said groove intermediate the ends thereof,
said- anchor member having an- axiglly extend-
ing- e,perture a- bit overlying said groove  and
having & tongue on the bottom thereof at-right
‘angles ‘to said groove,; transversely spaced clemp-
--ing members: in interlocking relation in- said
- groove and’engageable with said-tongue to draw

the bit- radially- toward: the head, said clamp-_

'ing members being individually shlfta,ble in-said
groove toward and away: from -said -anchor mem-
‘ber and- pI‘OVldEd with - axially extending aper-

-fures; and’ a- cle,mpmg bolt- extending through-

the apertures in: said elampmg members - and
-gaid ‘anchor: member, said bolt being in threaded
‘engagement with: said’ anchor’ member- whereby
‘t0-axially adjust said bit relative to said head.

4. In combination; a cutter head ' having- a

fransverse groove therem anid a - cutter blade
~he,vmg 5 dovetail tongue on the bottom:theteof
-extendmg ot right-angles to the groove, g fixed
divider member extendmg redlelly of the: head

‘intermediate thie ends of the groove, a-pair of 50

‘blade clemps slidable in the groove and: g bolt
‘eonnécting the blade clamps’ in - clamping- rela-
tion ‘Wwith ‘the tongue on the blade and in-adjus-
$able relation with the divider miember:

5. In a cutter head adapted torceeive in ¢l emp- |

‘ing relation-thereon a cutting blade, said head
having a-supporting surface for- said -blade, said
‘strface having a groove extending emelly rela-
tive to said head, a ﬁxed web member extendmg

‘Fadially: 6f the: head, axially spaced shiftable -

bladé clamping members in opposite ends of said
‘-groeve adapted to engageé the base of said blade
in interlocking relation, and e uhreaded bo.t and

Tiut adiustably connected to said fixed member

't6 shift sdaid clamping miémbers in sdaid groove ‘85

wherebj to~ ad;ustebly clapip said blade to said

heed |
6. A cutter hedad for suppertmn' a cutter blade,

said head he,vmg a transvérse groove, gn anchor

member projecting radially into a portioh of sdid
groove intermediate the ends thereof, sald anchor

meinber having an axially extending threaded
aperture, said cutter-blade being.adapted to over-

lie said groove and having a securing portion on

- the bottom thereof at right angles to said groove,

6

tratisversely spaced clamping members i in sliding
relation: in said’ groove: and:eéngagedble’ with-sdid
secuiriig portion to draw said bldde radially to-
ward- the head, said clamping members being
provided with axially extending apertures; a

threaded - clamiping bolt extending through the

apertures. in said c¢lamping members and in
threaded- engagement in the- aperture in- said

~ anchor- member whereby to- adjust said elampmg

10

15

20
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membper axially relative: to-said-head, and a nut
on ' said clamping bolt to lock the clamping mem-
bers:against the- -blade after axial edmstment on
the hedd has-beer made: - B
7..In c¢ombination, a- cutter head havmg a
transverse groove therein. and a bit provided with
a securing tongue on theé- bottom: thereof extend-
ing. at right angles to- the groove, a fixed web
menibey extendmg into the transverse: greove bit
clamping means slidable-in the- greeve and means
to6 connect the clamping means-with the secuting.
tongue on the bit and in-adjustable relatron W1th
the fixed Wweb member: -
8.. In' g/ ciitter head having clemplng means to
fasten a cutting blade thereto, said head having
a supporting suarface for szid blade, said surface
having & pair of axially aligned grooves exténding
toward - each other, g fixed member extending

between said grooves, axially spaced shiftable
clamp’ig menibers: in- said grooves adapted to

30

ehgase’ said b’ade in mterlocklng relation;, and
méans adjustably corinected to said fixed membeér
and detachably connected-to ‘said elempmg mem-
bers to move said -clamping members toward each
other whereby to adjustably clamp said blade to
said-head:

9. Th a- cutter head: having ele,mpmﬂ* megns
adapted to secure a cuttmg blade thereto, said
hedd having a supportng eurface for said blade
s&id: surface having a groove extending axially

relative-to said: head: a fixed web member 1ntegrel

with sgid-head snd: extenchnstr radially’ 1nt0 selld
groove, axially spaced shiftab'e clamping mem-
bers in opposite ends of sa‘d groove having means
thereon adapted to engage said blade in inter-

_ locking relation, and rotatablée means adjustably

connected to said web member to shift said clemp-

ing members axially in said grooveé and a seeond

rotatablé means to shift one of said clampmg
membpers relative to the other whereby said blede
may be adjustably clamped to sa'd head.

10. A cutter head for supporting a cutter blade
having a tongue on the bottom thereof, said héad
having a blade supporting surface, said surface
having a groove extending eme,lly ef the head, an
alichor member projecting redlelly into a portion
of said groove intermediate the ends thereof, said

anchor’ niember having an axially extendmg
‘threaded apertire, said blade being edepted to

be 130811}10116(1 in overlying relation to said groove
with the tonhegie on the bottom thereof at right

-engres to said groove transversely speeed clemp-

ing membérs in 1nterleckmg relation in smd

_greeve and adapted to engage sard tengue to draw

sd'd blade radial'y toward the head, said clamp-
ing members being individually shiftable-in said

| groove towe.,rd and away from said eneher mem—

ber, said clamping members having amelly ex-
tending apertures ehgned with the eperture in
seld anchor member, a, clempmg bolt extend!ng

.through the apertures in- said- clamping members

“and in threaded relation in the aperture in said

5

anchor member, a clamping nut on -said- bolt
.._;whereby said-blade may.be axially-adjusted: rel-

ative to said head, and said blade supporting sur-
face having axially extending Impact resisting
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ridges thetreon adapted to interengage with coop-
erating ridges on the bottom of said blade.

11. A cutter head having means for securing

in cutting position thereon a bit, said securing
means comprising an anchor member projecting
radially of the head and having an aperture
therein extending axially of the head, a pair of
bit clamping members positioned at either side of
said anchor member and adapted to be moved
toward each other into clamping relation with
the bit when the bit is positioned on the head,
means for moving said clamping members toward
each other, said last mentioned means being ad-
justably connected with said anchor member
whereby said bit may be clamped to said head in
axially adjusted position.
12, A cutter head and means for securing in
clamped relation thereon a bif, said securing
means comprising a radially extending web mem-
ber on said head, said web member having an
aperture extending axially of said head and said
head having pockets extending axially on oppo-
site sides of said web member, a pair of bit clamp-
ing members slidable in said pockets and a bolt
member threadedly engaged in the aperture in
sald web member for moving said clamping mem-
bers axially on said head and into the bit clamp-
ing position. |

13. A cutter head and means for mounting
thereon a cutter blade, said cutter head having
an anchor member extending radially thereof
and provided with an axially extending aperture,
a threaded bolft adjustably mounted in the aper-
fure in said anchor member and having a nut
thereon, a pair of blade clamping elements on
said bolt at opposite sides of said anchor mem-
ber, said clamping elements adapted to be moved
toward a blade positioned over said anchor mem-
ber to clamp said blade in axially adjusted re-
lation on sald head, and guide means for main-
taining said clamping elements in non-rotative

relation relative to said bolt and nut during their

movement. |

14. In combination, a cutter head havinhg a
transverse groove therein, and a bit provided
with g dovetail tongue on the bofttom thereol
extending at right angles to the groove, the cut-
ter head having a fixed web member extending
radially into the groove, a pair of bit clamps
slidable in the groove, and means to connect the
bit clamps in clamping relation with the tongue
on the bit and in adjustable relation with the
fixed web member.

15. In combination, a cutier head, a cutting
blade and clamping means to fasten the blade
to the head, said head having a supporting sur-
face for said blade, said surface having a groove
extending axially relative to said head, a fixed
member extending across sald groove, spaced
clamping members shiftable in said groove and
adapted to engage said blade in interlocking re-
lation, and means engageable with said fixed
member to shift said clamping members In said
groove whereby to adjustably clamp said blade
to said head. | |

16. A cutter head having a transverse groove,
an anchor member projecting radially into a
portion of said groove intermediate the ends
thereof, said anchor member having an axially
extending aperture, a bit overlying sald groove
and having a tongue on the bottom thereof at
right angles to said groove, transversely spaced
clamping members in interlocking relation in
said groove and engageable with said tongue to
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8

-draw the bit radially toward the head, said

clamping members being individually shiftable
in said groove toward and away from said an-
chor member and provided with axially extend-
ing apertures, and a clamping bolt extending
through the apertures in sald clamping meme-
bers and said anchor member, said bolt being in
fixed relation in the aperture in said anchor
member and having nuts in threaded relation
on the ends thereof for shifting and clamping
said members relative to said bit whereby to
axially adjust said bit relative to said head.
17. In a cutter nead adapted to receive in
clamping relation thereon a cutting blade, said
head having a supporting surface for said blade,
said surface having a groove extending axially
reigtive to said head, a fixed web member ex-

tending radially of the head at one end of said
- groove, axially spaced shiftable blade clamping
members in said groove adapted to engage the

base of said blade in interlocking relation, and
means including g threaded bolt adjustably con-
necfed to said rixed member to shift said clamp-
ing members toward each other in said groove
whereby to adjustably clamp said blade to said
head.

18. A cutter head for supporting a cutter
blade, said head having a transverse groove, an
anchor member projecting radiaily into a por-

tlon of sald groove at one end thereof, said an-

chor member having an axially eXxtending
threaded aperture, sald cutter blade being

‘adapted to overlie said groove and having a se-

curing portion on the bottom thereof at right
anigles to said groove, transversely spaced clamp-
ing members in sliding relation in said groove
and engageable with said securing portion to
draw said blade radizlly toward the head, said

clamping members being provided with axially

extending apertures, and means including a
threaded clamping bolt extending through the
apertures in said clamping members and In
threaded engagement in the aperture in said an-
chor member whereby to axially adjust said
blade relative to said head. |
19. A cutter head and means for mounting
thereon a cutter blade, said cutter head having
an anchor membper extending radially thereof
and provided with an axially extending aperture,
a bolt adjustably mounted in the aperture in said
anchor member, a pair of blade clamping ele-

‘ments on said bolt, one of said clamping ele=-

ments being secured in fixed relation on said
bolt, the other of said clamping elements bheing
adapted to be moved relative to said fixed ele-
ment to clamp a blade positioned over said
groove in axially adjusted relation on sald head,
and means on said bolt for moving said clamp-
ing elements on said bolt. |

20. A cutter head adapted to receive In
clamping relation thereon a cutting blade, said
head having a supporting surface for the blade,
said surface having a groove extending axially

relative to said head, a fixed member extending

into said groove, spaced clamping members
shiftable in said groove and having means for

engaging the blade in interlocking relation, and
means engaged with said fixed member to shift
sald clamping members in said groove whereby

to adjustably clamp the blade to said head.

WALLACE D. JOHNSON.
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