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To all whom 1t may concern:

Be 1t known that I, Kvzrmrr STUCK, 2
citizen of the United uime resicing ot
Dayton, 1n the Cumﬁ’ of I onz_oomelv “and
State of Ohio, have 1m*mted certaln new
and useful Tmprm ements m Keeding Mech-
iimgms of which I declare the f@llmvme to
be a full, clear, and exact description.

his 111"5*@11&011 relates to improvements in
teeding mechanisms, for use in such ma-
chines as milling machines and the like,
where & movable work carriage 1s arranged
to have the work mounted upon 1t, the car-
riage then being fed fmionnucaﬂv

it is
to provide such an i "f,mlm*ed torm of feecl-
ing mechanism as will automatically give
2 slow feed movement to the work mrrnifmg
during the interval of time in which the
work 1s being operated upon, and then a
fast feed when the work is to be moved
without being operated upon, then an auto-
matic reverse ‘with a fast return feed of the

carriaoe,
11806 when it hias been returned

arrest the carriag
to normal position.

With these and incidental objects 1 in view,
the invention consists in certain movel fea-
tures of construction and combinations of
parts, the essential elements of which 2 are
set forth in .;Lprﬁe:ndcd clums and a preferved
form of embodiment of which is hereinafter
specifically deseribed with reference to the
drawings which accompany and form part
of this specification.

Of bald drawings: Figure 1 represents a
sicle elew.uon of a 11*111111(‘ machine to which
these improvements are aprﬁhed shmvnw the
various feecding gears set for the slow feed.
Fio. 2 represents a top plan view of a por-
hon ot the work carriage with the adjustable
ced contmlhnﬁ dogs mounted thereon and
the memmm%m connected with the feeding
cgears set for the fast feed. Kio. 3 rvepre-
Sen’fs a perspective detail view of one of the
teed gears and clutches. Fie. 4 represents
a detail aeeﬁonal view on the 1111'“ dod of
Mg, 1 looking in the direction of the arrow
CTOSSING ‘amd line. Fig. 5 represents a detail
Seetmnul iew on the line 5—5 of Fig. 1
logking in ihe direction of the arrow cross-
ing said line.

As a general description of the specific
form of mechanism which has 1 been adopted
to carry cut the purposes of this invention,
it mav be stated that a traveling work car-

among ‘fhe objects of thlfs mmvention

and finally an automatic stop to

riage 1@« provided, which is fed by a revo-
111b shatt arr fumed to have different speeds
of - omtlon and different dirvections of l‘ot%
tion. 1his 1s accomplished by having a

‘main driving mechanism in the shape of 2

constantly Ievt}luble shaft which has three
separate gear connections, one for a slow
feed forward, another for a fast feed for-

ward, and another for a fast reverse feed.
These various feeding gears are arranged to
be clutched to the main dllvmo shaft for the
work carriage so as to give the latter the de-
sired slow forward feed tast forward feed
or fast veverse feed. These clutch connec-
tions are controlled by a series of adjustable
feed controlling dogs mounted upon the
work carriage itself. These cdogs may be
adjusted to any desired position on the work
carriage, according to the position of the
work on the carriage and the nature of the
work to be pelformed An additional dog
1s also provided, which when the carriage
has 1e1 urned to normal posmo_n automat-
1cally
feeding devices so that the carriage stops
and no further work is performed un Lll the
operator has agaimn started the feeding de-
vices. I'hese mechanisms will now be de-
seribed 1n detail. As above stated, these
1mprovements are in this particular instance
shown as applied to a milling machine. In
the smndﬂld 10 of this machine are mount-
e the dirﬂnn pul]ev% 11 for 1‘0@1’[11‘16‘ the
millig teol 12 at any desired speed.

The ti aveling work ecarriage
oroove 16 in its under ~’-“~1dﬂ on one side of

which 1s fastened a rack 17 (see Tig. 2).
E%Ship ¢ with this rack 1s a driving pinion
18 mounted on a short shaft 19 mteﬂdmﬂ
through the stationary table 20 in the groove
of which the carriage 15 slicles. The shaft
19 has fast to its lower end a worm wheel 21
which meshes with a worm pinion 22 fast
to the feeding shaft 23. From this construe-
tion 1t will be readily under htood that when-
ever the main feeding shaft 23 is rotated in
either clirection at a fast or SlOW speed, the
carriage 15 will receive a comespoﬂdmn re-
ciprocating motion.

The shaft 23 is revolved in either direction
at a fast or slow speed by the three sets of
gears connecting 1t to ’Lhe maln power shaft
30, which is conswmly driven by any suit-
able nower. The a bove mentioned sets of
gears and their relative speeds will now be
described. In IFig. 4 is shown the gear con-

26, 1910,
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nections of the slow forward feed, compris- | gaging position. The springs 632, 63" and

ing a pinlon 35 fast to the shaft 30, gears 36
and 37 rigidly secured to each other and
Joosely mounted on an intermediate shaft 38
and a gear 39 loosely mounted on the shatft
23 and meshing with the gear 37. 'The rela-
tive sizes of these gears are such that the
gear 39 will receive a slow revoluble move-
ment. 1t will be clearly seen by reference to
the arrows in Fig. 4 that the top of gear 39
will be revolved toward the machine. As
seen in KFig. 1 the gear connections for the
fast forward feed comprises a gear 40 fast
to the shaft 30, gears 41 and 42 rigidly se-
cured to each other and loosely mounted on
the shaft 38 and a gear 43 loosely mounted
on the shaft 23 and meshing with the gear
42, The relative sizes of these gears are
such that the gear 43 will receive a fast
revoluble movement 1n the same direction as
the gear 39. In Fig. 5 1s shown the gear
connections for the return feed. The gear
45 1s rigidly secured to the shaft 30 and
meshes with the gear 46 which 1s rigidly se-
cured to the gear 47. The gears 46 and 47
are loosely mounted on the shatt 38, the gear
47 meshing with an intermediate gear 48
which 1s mounted on a stub shatt secured to
the framework of the machine. The gear
49 meshes with the gear 48 and 1s revolved

in a direction reverse to that of the gears 39

and 43.

The clutch mechanism will now be de-
scribed. Kast to the gears 39, 43, and 49
are disks 502, 50 and 50° respectively to
which are pivoted engaging pawls 512, 51P
and 51¢ having engaging noses 522, 52° and
52¢ and releasing arms 532, 53® and 53° (see
Fig. 2.) These engaging pawls are thrown
into and out of engagement with ratchet
wheels 542, 54* and 54° which are rigidly
secured to the main feeding shaft 23. The
mechanism for operating the engaging pawls
consists of sleeves 552 and 55 each having
a circumferential groove 562 and 56" adapt-
ed to receive shifting arms 57% and 57" which
are secured to a shifting or controlling shaft
60. The sleeve 55* for the slow forward
feed has a single beveled circumiferential
operating groove 612 which is adapted to
receive the releasing arm 53* of the engag-
ing pawl 512 When the arm 53% 1s in the
oroove 612 the engaging nose 522 of the pawl

512 will engage the ratchet wheel 54* and

the shaft 23 will then be rotated forward at
a slow speed as the gear 89 and the disk
50* carrying the pawl 512 are constantly 1n
motion. When the sleeve 55* 1s now shitted
in either direction by the shifting arm 572
the releasing arm 532 will be cammed out

of the groove 61* and will raise the engag- |

ing nose 52* of the pawl 512 out of engage-
ment with the ratchet wheel 54* thereby
stopping this feeding mechanism until the

sleeve 55* has again been shifted to its en- | ratchet wheel 54

63¢ serve to hold the pawls 512, 51® and 51°
in engagement with the sleeves 552 and 55P.
The sleeve 55° has two beveled operating
orooves 61° and 61° which serve to operate
the pawls 51 and 51° 1n the same manner as

70

the previously described sleeve 55* operates -

the pawl 512, The pawl 51® 1s pivoted on

the disk 50° of the gear 43 and revolves con-

tinuously in the same direction as the gear

| and disk of the slow feeding mechanism.

The pawl 51° 1s pivoted to the disk 50°¢ of
the gear 49 which revolves continuously 1n
the opposite direction. The relative speeds
of the above described three feeding mech-
anisms are such that the fast forward feed

is intermediate in speed between the slow

forward feed and the fast return feed.

The effect of the shifting of the sleeves
55% and 55" will now be explained. As seen
in Fig. 1 the sleeves are set for the slow for-
ward feed with the releasing arm 53* ot the
pawl 51* in engagement with the groove

612 As previously explained this will cause

the engaging nose of the said pawl to en-

gage its ratchet wheel and thereby rotate

the shaft 23 to give the work carriage a
slow forward feed. It will be noticed 1n
Fig. 1 that the releasing arms of the pawls
51> and 51° have been cammed out of the
operating grooves 61° and 61° and are rest-
ing on the outer periphery of the sleeve 55"

This will hold the engaging noses of these

pawls out of engagement with their ratchet
wheels. +

In Fig. 2 the mechanism 1s shown as set
for the fast forward feed. In this position
the controlling shaft 60 and the sleeves 552
and 55 are shifted as far as they can go
toward the front of the machine, that 1s,
the left in Fig. 2. It will be seen 1n this
position that the releasing arm 53* of the
pawl 512 has been cammed out of the oper-
ating groove 61* so as to disengage 1ts en-
gaging nose 52* from the ratchet wheel 542.

(See Fig. 3.) The releasing arm 53° of the

pawl 51* has dropped into the operating
oroove 61° thereby allowing its engaging
nose 52° to engage the ratchet wheel 54° and
rotate the shaft 23 at a fast forward speed.
The pawl 51¢ is still held raised as when the
mechanism is set for slow forward feed by
the periphery of the sleeve 55 which sleeve
has shifted to the left but not far enough
to let the said pawl drop from the rear end of
said sleeve. | -

By reference to Fig. 1 it will be clearly
understood that if the sleeve 55* and 55°
are shifted farther toward the rear of the
machine (the right in Figs. 1 and 2) the
following will result. The arm 53* of the
pawl 51* will be cammed out of the oper-
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front end of the sleeve 55" will still hold the
arm 55° ot the pawl 51" in its raised position
to keep 1ts engaging nose 52° out of engage-
_ment with its v 1‘%.(,11{,’[ wieel bdb, Fhe arm

¢ of the pawl 51¢ will drop into the oper-
atmﬁ oroove 61° thereiw allowing its engag-
1ng nose 52° to engage with its ratehet Wh{, al
540 anc revolve 'Lﬂﬂ fﬂmft at a fast speed 1n
the reverse direction. Bv a mli ,f:mmer
shitting movement {to the rear of the ma-
chine or the 1"121% L_ Fios. 1 and )) ot the
sleeves 35* and 35° the arm 53¢ of the pawl
H1¢ xvill be cﬁ“nmtﬂ out of the operating
oircove $1° and when the mechanism 1s 1n
this fzdmbtnmnt all of the pawls 512 51°
ancd 51 are m a dlf-enﬂwmﬂ nosition and
thﬂlefo;e the shaft 28 will 5’[0 ), and hence
the feed‘rnﬂ of the work car 1"1.51% stons.

The shifting or contm]hn@ shaft 60 is
shifted to its different positions bwv the mech-
anism which will now be desceribed. Rount-
ect 11 a bracket 70 on the rear of the station-
a1y t al}le 20 18 a shmt vertical shatt 71 to
which is pivoted at its lower end an arm 79
having a downwardly plogectmﬂ pin 13
which engages 1 an elongated slot formed
11 a block 74 fast to the ‘ahiihna shatft G0.
Fastened to the upper end of the shatt 71 is
an arm 75 1 the outer end of which is
mounted a forwardly ﬂzmectﬂiw pin 76
which 13 operated upon 1)\:’ different dogs as
will be Ci@SCllb d later on. The vear end of
the arm 75 1s Tormed 1m the shape of a han-
clle 77 which 18 operated by hand to shift the
Shlftl}l"‘ shaft 60 to set the mechanism for

the fast forward teed after the automatic
stop acts mem the pmn 76 to stop the work
carriage 15.  As shown in IMig. 2 with the
f—ﬂmn{j mechanism set for fast forward
feed, the work ¢ tur age 15 will bﬂ traveling
m the mmdlon OI the arrow. Ag the car-
ringe travels the pm 76 and contr 011111':‘:- shaft
60 will be cainmed to the right by a lue 80
extending dow 1m*a1*~*1hr from a feed coaho]
hng deg 81 which is : acjustably moeunted 1n
a groove 1n the work carriage i5 as are all
the fead controtling dogs. This will shift
the sleeves

330 and 55 into the position
shown 1 Hig. 1 which pesition sets the

ciutell mechanism for a <low forward feed.
The pim 76 will next be engaged and eammed
to the left sgain bva Iug 9 extend; 1ng down-
wardiy from a foed CGHU()UUW 1(}{} 33, This
vwill mt the sleeves 552 and 55b fm q t{m for-
ward Teed. This shifting movem em- f_mm
fast to slow forward feed and hack to f
rorward feed again may be mpeaioa ns often
as the nature of the work requires, the Tast
movement bemmgo to %111 1 the S]E‘&ET"S 552 and
ohP to the <low feeding position. T
turning dog 90 1s %hﬁ bly 1110111#{*(1 m o
adjnstable bracket 91 and is spring prossed
by a spring 92 to its outer position as shown
111 Fig, 2. IExtending downwardly from it
1s a camming lug 93 5111-“] two guiding lugs 94

he re-

- the 111111111

between which the pin 76 rests at certain
iimes as will heremnafter be explamed. DPiv-
oted to the %t&tmnaw table 20 18 a tripping
pawl 95 which 1s spring pressed toward the
position shown 1n Iw 2 and has a reax-
wardly extending ‘-T{BT) nose 96 to ]ImLt 1{s
movement in one direction. T he lug 97 ex

cends upwardly nto the path of the can-
ming lug 63 of the ﬁtmn dog 90.  When
the liw 03 strikes the beveled lug 97 of the
ty 1])13111{; pawl 1t cams the mwmnw oo 90
Imwara against its spring 92 so that the twe

guiding lngs 94 pass on Glmm sicle of the
pin 76. AS soon as the lug 92 passes the lue
07 the spring 92 will force the returning dog
20 outwardly with a quick « ‘tplmw n1ove-
ment therebv shifting the pin 76 and CotL-
trolling shaft 60 to the right by reason of
the 1:)081‘[1011 of the pin 76 between the two
lugs 94, This will set the two sleeves 33
mld 55" 1n a 1}0@111011 which will set the feed-
g mechanism for the fast return feed. The
]_ug 95 on the return movement of the car-
riage 15 Wﬂl strilce the rear bevel of the lug
97 and will compress the plmf}' of the trip-
ping pawl and wipe past said pawl. The
automatic stop pawl 100 1s mounted in a
bracket 101 and 1 15 spring pressed against s

stop pin 102, It is pivoted at 10) and 13
adflpted to be enﬂaﬂed by the pin 76 and
pressed 1&11W11dh‘" mtil 1t strikes the lug
104 swhich forms part of the bracket 101.
its operation is as follows. On the return
movement of the carringe 15 the pin 76 will
strilke a downwardly extendin 12 lug 108 of
the pmﬂ 100 and will first move the pawl
against the lug 104 and then wil] be cmnmul
rearward to shift ﬂlL sleeves 55 and 33° to
their wf{}p postiion, L}f‘mﬂ the extreme pb%l—
tion to the right. As soon as the pin 76 is

cammed _imo this position the pawl 100
snaps back against the stop pin 102 there eby
AssSuINIng its norma p%lh@il as shown 1n

o, 2. then the feeding mechanism is

started again the o operator, lﬂ* pushing in-
ward on 111@ handle 7 H SWINgs ‘Lh@ levu b
toward the front of the machine. This will
cause the pin 76 to pass in the rear of the lug
103 and set the controlling shalt 60 and
sleeves 55* and 55% in the fast forward foed-
g position, being the extreme position to
the left, after which the cperation of the
machine as above described is repeated.

1 will thus be seen that the feeding
movements of the work carriange mav be un-
der the absolute control of the adjustable
aogs mounted on the carriage: and the dogs
are adjusted to proper p ositions by the op—

ator so that the various feemmﬁ Move
meﬂ’ts will take place as desired. That 18,
where for example, this feeding device i
used on a Hﬂhnu machine after the work to

be milled is suitably clamped on the work
carriage in position to be operated upon by

tool, the operator adjusts the

30

90

9o

100

105

110

115

120

125

136



10

19

20

30

30

40

45

o0

bb

60

6o

4.

said dogs so that as soon as the machine has
been started to feed the work carriage (by
operation of the lever 77,) the fast feed of
the carriage will take place until the work
has been brought opposite the tool and a
certain surface of the work 1s thereupon
brought into position to be milled, where-
upon the feed automatically shifts irom the
fast forward feed to the slow forward feed,
this slow feed obtaining so long as the tool
is milling the desired surface of the work.
As soon however as this particular surtace
has been milled and it is desired to have the
work moved on to the next surface which 1s
to be milled, the fast feed again takes place
by the operation of the fast feed dog 83 as
above described, so that less time 1s lost by
moving the work rapidly over the intervals
in which no milling is to be done. In this
manner much time is saved by feeding the
piece of work rapidly while no milling 1s
being done, of course feeding at the slow
rate for the milling process. Iurthermore,
as soon as the entire piece of work has been
milled upon its various separated surfaces
in this manner, the returning dog operates
to automatically restore the carriage to nor-
mal position whereupon the stop dog auto-
matically stops the feed so that thereby the
operator has to give no attention to the ma-
chine except to start it and keep watch to
see when the machine has stopped, where-
upon a new piece of work may be immedi-
ately inserted into the machine for a repeti-
tion of this operation. o
The peculiar construction of the tripping
pawl 95 and returning dog 90 1s utilized for
the purpose of securing a quick spring ac-
tion in the shifting of the clutches from the
forward feed to the reverse feed. If an
ordinary beveled camming dog were used,
such as is used in the dogs 81 and 83, the
shifting from the slow forward feed to the
rapid reverse feed would take place by a
slow movement and this would give rise to
likelihood of the two clutches interfering
and the possibility of their not being thrown.
out of and into operation at the proper rela-
tive times. By means of the quick spring
action which results from first retarding the
action of the restoring dog 90 and then per-
mitting the same to spring outward rapidly
to shift the controlling shaft 60, the neces-
sary shifting of the clutches is effected
the proper manner to shift from the slow
forward feed to the fast reverse feed.
While the form of mechanism herein
shown and described i1s admirably adapted
to fulfil the objects primarily stated, 1t is
to be understood that 1t is not intended to
confine the invention to the one form herein
disclosed, for it is susceptible of embodi-

ment in various forms, all coming within

the scope of the claims which follow.
What is claimed 1s:

—
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1. In a feeding device for milling ma-
chines and the like, the combination with a
movable work carriage, of driving connec-
tions for same comprising two different
speed forward driving devices and a reverse
driving device, clutch mechanisms for con-
necting any one of said driving devices to
the work carriage, a bar differentially mov-
able to control said clutch mechanisms, and
feed controlling devices on said carriage for
moving said bar 1n opposite directions and
to different extents. '

2. In a feeding device for milling ma-
chines and the like, the combination with a
movable work carriage, of driving connec-
tions for same, comprising two different
speed forward driving devices and a reverse
driving device, clutch mechanisms for con-
necting any one of said driving devices to
the work carriage, an element movable to
actuate any one of said clutch mechanisms,
and teed controlling devices on said carriage
for differentially moving said element.

3. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage, and a continuously driven
main operating shait, of a driving shaft
connected with said work carriage; carriage
feeding devices driven from said main shaft
and comprising separate gears having a slow
torward feed, a fast forward feed and a re-
turn feed; clutch devices for connecting said
cears to said driving shaft; a feed con-
trolling shaft having connections with said
clutches for selectively operating the same;
and acdjustable dogs mounted on said car-
riage having provisions for operating said.
feed controlling shaft and causing variable
feeding movements of the carriage accord-
Ing to the position of said dogs.

4. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage, and a continuously driven
main operating shatt, of a driving shaft con-
nected with said work carriage ; carriage feed- 110
1ng devices driven from said main shaft and
comprising separate gears having a slow for-
ward feed, a fast forward feed and a re-
turn feed ; clutch devices for connecting said
gears to sald driving shaft; a feed con- 115
trolling shaft having connections with said
clutches for selectively operating the same;
adjustable dogs mounted on said carriage
having provisions for operating said feed
controlling shaft and causing variable feed- 120
ing movements of the carriage according to
the position of said dogs; and a stop dog
also adjustably mounted on said carriage
for operating said feed controlling shait to
throw all of the clutches out of operation to 125
stop the feed of the carriage.

5. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage, and a continuously driven
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connected with said work carriage; carriage

teeding devices driven from s2id main shaft
and comprising separate gears having a slow
torward feed, a fast forward feed and a re-
turn feed; clutch pawls carried by said feed-
g gears; a clutch ratchet for each of said
pawls, said ratchets being connected with said
carriage driving shaft; clutch controlling col-

lars for said pawls having provisions for ]

holding said pawls free from said ratchets or
permitting engagement of the pawl with the
ratchet according to the position of said col-

lars; and adjustable dogs mounted on said
carriage and having provisions for engaging
said feed controlling shaft to shift said col-
lars to threw in any desived clutch and
thereby give the carriage a slow or fast for-
ward feed or a return feed.

6. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage, and a continuously driven
main operating shatt, of a driving shaft con-

nected with said work carriage; carria oe reed- |

ing devices driven from said main shaft and
comprising separate gears having a slow for-
ward feed, a fast forward feed and a re-
turn feed; clutch pawls carried by said
feeding gears; a clutch ratchet for each of
said pawls, said ratchets being connected
with said carriage driving shaft: clutch con-
trolling collars for said pawls having pro-
visions for holding said pawls free from said
ratchets or permitting engagement of the
pawl with the ratchet according to the posi-
tion of said collars; a feed controlling shaft
having connections for shifting said clutch
controlling collars; adjustable dogs mounted
on sald carriage and having provisions for
engaging sald feed controlling shaft to shift
said collars to throw in any desired clutch
ancl thereby give the carriage a slow or fast
torward feed or a return feed; and a stop
dog also mounted on said carriage and hav-
g provisions for shifting said feed con-
trolling shaift to throw all of the clutch con-
troliing collars into position to free all of
the clutch pawls from their ratchet wheels
and thereby stop the feed of the carriage.

7. In a feeding device for milling ma-

chines and the Iike, the combination with a
work carriage, and separate feeding devices
having variable speeds of feeding movement,

o1 spring actuated means mounted on said ;

work carriage for quickly shifting from one
feed to another.

8. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage, and a continuously driven

main operating shaft, of a driving shaft

|
]

>

connected with said work carriage; variable
feed devices connected with said main shaft;
means rfor connecting said feeding devices
with the carriage driving shaft to drive the
carriage at variable speed; a spring-pressed
teed shifting device for operating upon said
latter connecting means and mounted upon
sald carriage: and means for putting said
spring device under tension upon the move-
nment of the carriage and subsequently re-

| leasing the same whereby to cause the feed
- shifting
lars; a feed controlling shaft having connec- |
tions for shifting said cluteh controlling col- |

to take place under a quick spring
action.

9. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage and a driving shaft connected
with the same, of a continuously driven main
driving shaft; carriage feeding devices con-
nected with said main shaft and comprising

- a Torward feeding device and a return feed-

ng device; means for connecting said feed-
ing devices to said carriage driving shaft to
feed the carriage forward or backward: and
spring-actuated means mounted on said car-
riage for shifting from the forward feed to
the reverse feed.

10. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage, and means for driving the
same at variable speeds, of spring-actuated
means on said carriage for quickly changing
the feed, and means for tensioning the spring
and holding same in a condition of tension
until the feed changing point is reached.

11. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage and means for driving the
same at variable speeds, of means for shift-
ing from one driving speed to another,
spring means for operating said shifting
means, and devices constructed to put said
spring means under tension by the movement
of said work carriage and then suddenly
completely release said spring means to
cause a quick change of said driving speed.

12. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage and separate feeding devices
therefor having variable speeds of feeding
movement, spring actuated means mounted
on said carriage for quickly shifting from
one ieed to another, and means for com-
pressing said spring constructed to suddenly
completely release the same.

In testimony whereof I affix my signature
in the presence of two witnesses.

EVERETT STUCK.

Witnesses:

J. B. Havywarp,
Carn W. Brusy.
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