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" ful-heretofore.

Patented Aug. 10, 1943 :

) UN ITED STATES

Lowell Stetlel‘
land Ohie-

Apphcat;on l\ovember 6, 1940 Serlal No 364 535 2

14 Claims

ThlS mventlon relates, toa’ machme for grmd- ,i :
*.“ing- vertical surfaces and, partmularly, t0-a ma-
“chine for. regrinding slate blackboards: Wluch
have become mtted and Warped after years of{
uses s
When blackboards have been used and Washed )

for several years ‘in -school rooms,. the: ‘siirface

of the: blackboards becomes so rough and rotted -

that they are ‘no longer fit for use. In the past,

- such blackboards have usually: been  discarded - 0
and new slate installed. - Attempts to-grind off -
" the rotted surface of the-slate ‘and thug’ restore -

the blackboards have not been espec1ally sliccess~

. qulres the services of ‘a skllled operator, other-

PATENT;":;;OFFICE

GRINDING MACHINI]

Clevelzmd Ohm a,smgnor,
. ‘mesne: asmgnments, »to Samuel T, Haas, Cleve‘

Hand grinding is slow and re-.

be

(. 51—1' 0)

room,’ and from room’ to room ina school and' i
Wh1ch may be readily and s1mply dlsassembled for} :

: transportatxon from $chool to school. "It is also anf
“object of - this“invention to; prov1de T grmdmg'
5 machine’ whlch -will: perm1t the use’ ‘of: several‘-
grmdmg carrlages in tandem an perrmt the -
length of the- machme to ‘be. mcr ased - or de

b

the edge of
5 acorner i

" wise the surface is left in'a rough and urnservice-: .

;. :able. condition. Heretofore, no machme for ac-

complishing the grmdmg Oper: atlon has been comz: .

pletely- satisfactory. Generally, such’ machmes
following the design -and: operatlon ‘of -surface

grinding machines employed in-the metal workmg‘ -
arts, floor finishing art. and the like, have-been-
‘designed: to gring -the surface being. ﬁmshed to -

‘s plane surface. * Such machines are unsatisfac-
- tory for refinishing slate blackboards because: the
sheets of slate become. warped in time; and, if an

_-attempt to grind the same to a plane surface is.
- ‘made, certain portions of the slate are ground so- -

thin that they break undet. ‘the pressure of- grmd-

- ing; or portions of the surface flake and slough 30
off ‘under the Heat generated by taking toe heavy -

a cut.- Furthermore, suc¢h machines, which must
" be’ rigid enough ‘to grind the surface properly,
_ have been too cumbersome and- ‘heavy to-be taken
from room to room in a school or, from school to
school
It is an object of thrs 1nventlon ‘to. prowde E
machine for -regrinding blackboards ‘which -are
‘warped or curved so that an even depth of rotted
slate will be ground off all portions of the slate
leaving a smocth and even surface.

of the grinding head to be: regulated asthe grind-

ing head moves over a warped-or curved surface. 4
It is another ‘object-of this invention to: ‘provide .
a resiliently mournted gringding heagd. which may -

be set fora given grinding pressure, which: grind=
. Ing ‘pressure will remain - substantialiy constant

and not: be disturbed by small- var1at10ns 1n the‘ 0

surface being reground.

It is ~a still: further obJ ct of th‘s mventlon
. to provide a grinding machine which s -amply
strong-and rigid but which may be read1ly ‘moved
vabout from blackboard to blackboard ina school—

40
- Tt is also an -

- object: of this:inventioh to provide a slate’ re= -
grinding machiné which will permit the pressure .

Figic1 w1th the grmdmg carr1ages in: pIace e A
Flg 3 1s a’ fragmentary end elevatmn taken

gri
carr1age taken along the’ lme' 4-—-4 of Fig. 2. . ,
: ongrtudmal sect1on taken along the

Fig. 5, showmg the. shlft mechamsm in a neLtral >. A
posrtmn o ]

':shown in Fig. 6. g
- In the drawings, in wh1ch 11ke ref ence C
-acters refer to like parts, 10 Tepresents & vertical - e
end frame comprised of & pair of vertmal 1*aﬂs [} IR
- and 12 spaced from -each: other by: the ’*ungs A3

and supported on the bottom bar.i4.: On

of thé bottom’ bar. I4 adJacent the
' ‘piyotable caster 15. "The end of the L

of the rack 21°g fow teeth are’ rernoved,t
a- ﬁat 22 30 represents g} Vert1ca1 end?‘ a




- At one end of th

©. . end: frame 30 at the other, .

e - 86-als0

-,_prov1ded W1th spaced vertical ralls 31 and 32,

“rungs-23, bottom bar. 34, caster 35, sleeve 36, set .

screw 31, elevating screw 38, caster 39 and brake

. 1] assembled and arranged in the same manner -
' as the like elements in the end frame 10... The
-.difference between:the end frame 10.and the'end °

frame 30 is-that the rack 41 is carried on the side

“the -guys- T1.

2,326,264

other end of the table 80 ‘are a pair of legs 88 pro-

-yided with-dowel pins 88 and clamps 90, the legs- '

88 being identical with the legs 62. A pair of

- guys 91.extend diagonally upwardly from each of -

the legs 86 to the legs 88:in a manner similar to.
-A. horizontal auxiliary elevating

" shaft. 92 is journaled ‘between the legs 86 and be-

of the rungs 33 opnosite to. the side ‘of the rungs. -

13in the ‘end-frame
41 arelocated on the inner sides of the. frames 10
and: 30, as shown in Figs. 1 and 2. 'The corre-

- »}'spondmg teeth and' the. flats 22 and 42 in the

“~racks 21" and &1 are located the same -distalice
“above the respective bottom bars 14 and-34. -
A power table 50 is carned bgbween the" ‘end

Thus, the vacks 21 and.

10

‘tween the legs:88; one-end. of the shaft 92 being

prov1ded with an: mternally 'splined- coupling 93
adapted to engage a pinion” 17- of ‘the shaft 78.

~Another pinion 84, identical with the pinion 11

~“and adapted to engage the rack 41, is carrled at
~the other end of the shaft 92.-

15

frames 10 and 30, and comprises a pair of longi-
- tudinal skeletal beams 5/ carried by the top frame -

~ /52 of angle iron which bounds the table top §3.
' Welded or otherwise secured:-to the upper surface.

“of the longitudinally extending side. members of

', : the top frame 52 are the ‘paxallel ha,lf,-round £ar-
A. .

a plurahty of pm holes 51 d;a;:;ed to recewe the
-forward: steop;pin 58 angd the reverse stop. pin-94
e located th

e power table. B0

“legs §0-and §1 and-at the other-end are the- pali' ‘,
: the bottom of the: several legs being -

-of.leg
* provided :with suitable casters 63. .

“The Jeg 60 earries a. vertisally dxsposed palr"of
Hde: rollers 64 mounted i

g adapted.toencage the rail .

= ‘ he‘ r 'l' {2 by means*é;f the pivot ‘bolts
6& ’I’hus_ he pewer table

pair of legs 62 eamed within the top frame
each provided Wibh a-pair.of d

are

A pair of guys 11 extend: diagonally ypwardly

. - from-eagh-of the.legs 62 40 the corresponding. sxcle R
. legs §0 and-81; the tension on; the-gin

- adjustable by -any. suitable means, such:
- nuts T2 which secure the guys to- the table legs.

he-fixed brackets 69, .

The ¢
. ..7 brackets 6T are pivetably mp;mted on the. leg 6t -

; to. permlt ‘bhe I’O;LGN 88-fo be swune. out of en- -
B -engage-

‘may:be- FEROVALLY. 4
.vertxcally thereon 'Ihe

. vel-ping 8 and:a -
" clamp 10 which is slidably pivoted to the legs 82.

as: the

20

frame 88
‘wﬂ;h suitable holes ‘to. Teceive “the dowel pins

" A table frame. 95 is shdably mountca on thei

xencl frame 30 by means of rollers 86 which en-

gage the vertieal ‘rails 81 and 32, the rollers §8
being sunported by suitable brackets on the table
The -table frame 85 is also provided

£3-and ‘brackets carrying pins 8T which a1e en-

] »gaged by the! elamps 96: in the same manner that -

the pins._81 are ‘engaged: by the olamps 'm

) ,‘Aesemblw a,nd epemtzon of end frames and 1 btes

‘2’5 .

The end frames ‘and tables are assembled b‘v‘»
engaging the rollérs. 64 with the end frame 48

at the lower portlon f.the pail. il so thau the

. pinion 17 .will be received in. the.flat. 22 of the

“rack &1~

gagement with the-railil? and-the table.

: p1v t holts QB The aux111ary table 80 is mount-

o '-fThe leg 61 carries & vertieally. disposed pair of
= guide rollers 66 mounted in the brackets 67,

V"Lo the table f ame £5 by engagmg the pins §7.

i'frame‘% 50, “that the dowel pm 89. Wlll be te~
-ce1ved m the correspondmg holes in- the frameJ Lo

. 'I“ne table 80 zs the°1 seculed;

: fconneetedstogether by mseﬂnng the'

d the. pmwn 'lT m the couplmg 93 and,

’ 1gaging .- the pins. 81-n the clamps- 19 . -
) Wn;h the-tables thus ‘assembled, the first teeth
above the ﬁats 22: and.£2:in. the racks: 2l and. &1

- preferably engage the pinions: 7T and 94; the dis-

" tance from such first.teeth from the ﬂoor ‘being

- “The power table 50 ‘carries a reversmg elevatmg :

" moter 13-which is_connected through a speed re~
" ducer T4 and- gearing 15 to a longltudmally eX~

. tending elevating shaft 16 journaled in suitable

- bearings: supported hetween the. legs: 68 and: 61
.. and-pair of legs 62.. On. the ends of the :shaft. 15
- .are secured identical pinions 71 ada,pted to fit the

** - teeth of the racks 21 and 4.

xIn the embod1ment of th1s mventmn shown 1n
. th&drawmgs an aux111ary table. 80 is. shown Josets
‘nected.in g tandem arr angement. with. the power
“tahle. 50 at:one end-and supported.on the. yertical

80.is.comprised of longxtuelmal skeletal heams 84,
“a-top.frame.of angle iren; 82 which baunds. the

. table top 83, and parallel carriage tracks, 84 and

- 88:similar to'the corresponding members. of: the
" power table 50,

s f-legs 86, eagh leg having holes adapted to
receive the dowel pins 69 and thys align the table

: . ten-82 apd: ‘tracks 84 and-§5 with- the power table
top: §2 andcarriage tracks B4 and:55.. The:legs -
‘Q?{rry pins.8T adapted to-be engaged by the. -

The aux1hary table -

preferably shgntly less’ than the dlstance from

) the.center lines of thé coupled shafts 76 and §2
.10. the -flgor, so that when first. assembled the

endframes 19 and 30 are: shghtly aboye-the floor;
and: ‘the: tables 58 and 80 rest on their casters 63.
With the. tab‘es and end frames so assembled

5 the structure.may be- convememly rolled. from
“room to room in a school,

To elevate the tables
to . the. position- shown' 1*1 Fig. 1, the reversing
motor 13 is started and s topped. when- the shafts

- 18 and-82, driving the pinions 171 and 94 engag-

60

ing: the-racks: 24-and-4f; raise -the table to the
desired elevation. Because the speed reducer. 14

" is-preferably ‘of the worm:and. -pinion type; the .

€5

\_A one:end-of the table 80.is 3

. clamp 70 ta seclire the tables 58 and 80 together

i A mnnner more fully seb forth below.

At the

75

-~ takle will be maintained at the elevatlon até amed

when the motor 13 is stopped.. .
When the assembly is being: moved from 1oom

. toroom, it may he desirable to telescope the sleeve

15 inwardly on. the bottom. bar: 14 as: much as
rossxb’e to-allow the assembly to be rolled through
doorways. . With the assembly in-a room, the ma-
‘chine :is .preferably positioned so:that the front.

~of the bottom har {4 engages the baseboard of

wall. carrying the blackbeard to beé:refinished.

“The :sleeve- |6 is then extended and locked: by

the: set—screw 11, so- tha,t a:broad base for.the
machine is-provided. With-the casters {5 and

~The rollers 66-are.then swung into en- - - :
0 is thus -
"secured to the .end frame 10 by tightening the.

] respectwe end Irames the' i



" thelegs 62 and 86 will be drawn’ together
erably; in order to insuré that the guys H:and 91 .
" are fully loaded; the clamp-T1-is tlghtened until
the tandem tables 50 and 80 tend to bow up-‘

2 326 264

- 85 servmg as fulcrums the elevatmg SCI'eWS ‘8

; and 28 are adjusted so that both- the -end: frameés-
10 and' 38 ‘are substantlally parallel to theblack=~
board to be refinisted:” The machine’is then se-"

ured in position by setting the brakes 20 and 40;°

= carnage tracks 54 and 55 the Wheels 104 onr. the

: the table 50. by means of their frictional ‘engagé-
* ment- wrth the carrrage tragks.
“form: {05 is- provided:'on Aty under side w1th

o

~With the ‘machine thus' set’ up for- working,
grinding - carriages, :to be -described” below,»are' :

_placed. on the tables -and a course acro§s’ ths.

,blackboard is refinished.’ After each course s .-

completed, the tables: may-be: lowered or-elevated

10

“to-eut an adjacent: course by- artlng and stop->' )

ping the motor 13,

It should be noted. that- th tables 50 and 89 -
span- a’ consxderable distance fbetween theend

frames 18" and 30.- The Tegss 62 and 86 joined

15

“together by the.clamps 79, combme toiform. &'
king post; which, withthe guys At and- 81 form- :
- a.light ‘but- comparatwely Tigid: truss construc-‘ :

“dem.  If the connected tables tend to-sag under

the load of the grihding cartiages; the legs 62 and -
86 will be held by the dowels-89 so ‘that the table"..
frames 52:and 92 wi'l bear’ againSteach other: -

"~ tion for the tables 50 and 88 connected in tan-:

20

..slides in:the ‘slot - 189.7at .the ‘other ‘end -of" thef,
~plate:. 108, 50 ‘that" the ngular pos1t1on of_iv the'

- -and the legs 62 and 86 will tend to spread apart <

-adjacent the-casters 68.
-corrected. by tightening up- the ‘clamp 10 so that

- wardly slightly: -
From :the" foregomg it

. Stich sageing may be~

LPrefs.

25

:80

s apparent that 1f a. -

short blackboard:is to bé ground, the machmer :

may: be shortened by simply disconnecting the. -
- ‘auxiliary table 80 from the power table 53:and’

~-the:table frame 95, msertmg the dowels 69 in

the holes':in- the table frame -85 and: engaging - »

the pins 871 with the clamps 78, In such’ an: as--

sembly, the pinion- 11, whrch LR shown received’ B

-in the couplmg 93 m Fﬁgs 1 and 2 wrll engaae'
vthe ‘rack 41,

“Any tendency of the -power: table 5{1 to sag'

under load ‘may be cotrected by :adjusting:the
_ tension on the guy -1l by rheans of the nut 12,

- Likewise, the machine may be" lengthened by eon-.

necting one or more addltmnaT auxﬂlary tables

40

'45"

between the tables- 56 °and 88, Such addmonal :

atixiliary " tables. would “be preferably provrded- :
with two crossed guys ‘on: each side instead of -
the one diagonal guy 91 employed in the tablef

- 88 to provide a better truss construction.

To carry the assembled machirie from: ﬂoor to'v

floor of a school, the end frames 10 and 30.; may: -

- be lifted entirely clear of the floor and yet main~
tained in a fixed position with réspect to ‘the
tables by lowering the tablés until casters 63 én-
gage the floor -and then, with the shafts 76-and

- 92 still driving. lifting the end frames over the
flats- 22 and 42 so ' that the pinions 1T and 94

engage the portions of the racks 21 and 41 below’

5

the flats. *. The motor 73 is then stopped and the -

- end frames will-be ‘held in an elevated posmon
‘above the floor.: To transport the machine from

school to school, the tables-may be readily dis- . ’

connected from: each .other and “from the end:

frames to permit. the machine to: be compactly
'loaded on a. truck or. other vehlcle :

Power carrzage
A power grlndmg carriage-100 runs on’ the car-

-riage tracks 54 and 55 of' the ‘power table 50:

The power carriage 160 is comprlsed of a-chassis - the carriage traversmg drivé from the motor. 120

181 which is provided with a free axle 102-and
a-driven .axle 103. FEach of the: axlées 102 and

103 carry grooved wheels :104 which engage the -

"in:the nut 121,

" the platform -185is ‘. vertical grinding Head as-.

‘p1votably mounted thereon::

418 for ‘the.grinding’head shaft. - 'On‘otie ‘end of
- _the ‘shaft and ‘within the bracket L s mounted
“a;-large giinding -head: gear: 114, s
fend ‘of the shaft and: protruding from ‘the shroud

. type, preferably one made’ accordmg to-the ‘dis=
*“closure ‘of my. copending  application-No. 351,333,
‘,ﬁled August 4 1940 _which: w1]1 permlt avhr_nrted

“permit the dust ground from the blackboard 117

‘120 which. {s théunted:on:the" platform 405, :“The

- gear:114-and pinion: 18 .may be var1ed by sub=-

4115 will engage the blackboard 1171 by a grinding ..
. head pressure: regulating. assembly connect1ngf~”
60

~and a compression: Spring. 1126 ‘on:the: bolt: 123715

“engaged between : the collar 125 and the bloc&f’i:‘ :
122, :

_coupling. . 121 to ‘a- speed reducer 128 A small

driven axle 103 translating the-carriage 100 alon

A motor ‘plat-

pair ef parallel grooved ways 106 whrch engage
the way rollers 10T mounted oh: the chassis 461
50. that the platform 105 is: sl1dably mounted
for: longrtudmal moveinerit with: respect 107t
carriage 100 and transverse- ‘movement: with re=- 1,
spectto. the table 50:..On-the forward end of:

sembly plate -108 ‘offset - from thé: centeér of the

Ccatriaged 00 toward the: end frame 0. and pro--
~vided‘on one end:-with:an. arcuate slot 109 to = .-

permit the grinding head assembly IIO to be"v_;

:The. grinding -head assembly IIO comprlses a
U-shaped bracket 1 [1:pivoted: 1o one end:of: the ' &
plate:108-and carrying a’ smtable Tock: bott. whiéh -

be-locked in the desired adjusted Dosition;” The'
bracket I'l'L. carriessia’ flanged: circular’ shr ud:
112 in the center of which:iis.mounted a bearmg

“In-the ‘othet

£12- is ‘mounted a..suitable- grinding ‘head: 115 -
The grinding'.head—a ll'5?sm‘ay=, beof any desired

to’ a sultable source: of vacuum»(not shown) to

engaged by the: gnndmg head 0-be" drawn into’

ward ‘end: of ‘the shaft’ H 9 drwen by the motor
speed. reduction -afforded: by the" grlndmg head-’_f &

stituting .various- sizes.of! pinions: or gears sincer . -
the: prvotable mounting of the grinding head as- -
sembly {18 on the-forward plate (08 will" perm1t
the. distance between. the shaft 118 and the. shaft
supporting -the: grinding: head gear to be var1
within suitable limits.. Sl
The motor platform: l05 and the grmdlng head_-- SRS
assembly 140 ‘are urged: forwardly -with: Tespect = -
to.the 'chassis 181 so-that the: grmdlng head™ ~ -

the platform 165 to the chassis 101, The grlnd—'; )
ing head pressure regulating assembly comprises =~
a nut: 121 'welded to the tear of the: platform-405
and: a block -#22; -:A pressure regulating holt 123
carrying a-‘suitable.hahd- -wheel 124 is shdably =
received in the block 122 and threadedly engageéd -
"A-colar:125:is fixed on the pres- = -
sure:bolt: 123 between the nut (24 and block: 122 .-

'I'he platform l05 is also urged forwardly bytf

The shaft {19 which' extends’ rearwardly ‘of ‘the:
motor. 128:is’ connected by means of a sultable



4 |

is czpnnected by

of :the -speed- reducer: 128: and.
" the: sprocket chains ;431
g e counter-drrve shaft

““sprocket. 132

. : : 23%2&4
i ,.sproc.ket 129 is: mounted,orx the: oumut shaft l30}

drlve—shaft 135 is;-a> large sprocket I38 drrven

[

dramngs, .t e small :sprocket :129 and- the: Jarge

S are- disposed . with -respect. to- the. .
-width.of the table so that the:teeth of thelarger -

" sbrocket: project. slightly forwardly- of the teeth

“- of “the -smaller-driving: sprocket: 123 when: the' -
- grinding-head engages:the: blagkboard #17. “With' -

the:output, shaft 130 rotating in a direction away-

.from the; blackboard i1, the driving tension: on: .

the :chain.131: urges -the:platform 165 and the ‘.

-gnndmg head ‘against-the blackboard:

“In operation, the operator sets. up; the maél:nne"'

-s0'that; the power table 59 is approx:mately paral-- -

" lelitasthe: blackboard iwhich: is. to be:reground.

.. Fhe power carriage 4007is then'placed-on the.ta-

- “ble:£6, the.table 50 preferably being spaced from
" the:blackboard-111-s0-thatthe grinding head 115;
will;:be’: apprommately in: enga.gement with: the. -

'*‘blackboard “To set, the pressure-of the.grinding

" head:.on the blackboard; the: hand-wheel 124 is

- turfied. to. increase ‘the: space between the collar

the: forward movement -of the- platform:105; con=

" block:#22 or- engraved-on the bolt 123to mdlcate
“:the; total> pounds-pressure on the blackboard."

- - With:the -grinding-head ‘engaging" the: black-“
ek board with: the.desired: pressure;: the :operator <%
0 ostarts: sthe*motor: 120/ thus:causing  the! grinding
:t0- rotate; and’ grind; and- ‘the:carriage to-.-
“The’ grind-

across’ the power -table:-

125 and-+the: nut_121;:thus moving the platform ,
S 108: forwardly untxl the- grmdmg ‘head:engages -
- “the:blackboard. Wlth the - blackboard: limiting .

. it
- tinued turning  compresses: tlie spring (26:and
~..projects “the bolt: 123 through:- the “block: 1225
"~ Thus,the:space between the hand- -wheel 124 and -
"“'the-bleck. 122 is-indicative ‘of the pressure of ‘the .

. 'grinding headon the blackboard and a.scalé (not:
- .- shown): - may: be.‘conveniently” attached ‘to.the

- driving pinion: |
" 142 ~~Both pinio?
10¢

" from the small sprocket 137 on the. shaft 133 by-
Thus a speed reducing:

means-ef the chain 138,
transmission is prov1ded from the shaft 119 of the’

- -motor: 120 through- the.speed. reducer {28 and-
“counter-shaft-

-shaft 435, . On the
-secured:. a conical.
‘reverse. conical pinion. "
‘and 142 axre freely.rotata=

133 to the ‘drive
other -end. oftk :

'ble on. the driven-axle-103:and .are maintained.in.

mesh' with thei driving ‘pinion: 140- by the collars.™

143 ‘and- 144; respectwely Shdably :splined on -

the axle 103 betw' en the pinions: {41 and 142 isa-
double-face_ ‘dog ‘clutch 145 shown.in a neutral
position:in Fig. 6 “but- adapted to engage corre-
spondmg cliteh: dogs cut-in the faces of the pin- -

- “ions {4F and- (42:and thus catse the:pinion {40, .
- “1o- drive-the shaft 103 either through the p1mon e
141 or through the pinion: 142, - .05
=The cluteh-- 145 is: prov1ded w1th a shxftmg :
“groeve 146.ip Which a shifting tooth: 147 of the
_short clutcli arm: 148 of the bell-crank: 149 is emn-
.gaged..: The bell-erank 149 is: provrded with-a -
© - iohg throw-arm 180 and. is:pivotally mounted-on.
. ‘the ehassis Ieﬂ,l,,by'means;:'of the-pivet 151

“throw-arm [50:extends beyond the:frame of the

‘shifted.-by: the= auto*nat
ccarned by the: chass1s

chassis 184:to permit the cluteh. 145; to be shifted. -
manually, but the throw-arm . 150 is normally. :
-::revelsmg mechamsm :

“The automatic reversmg mechamsm compnses
8’ shifting. bar. 155 freely slidable transversely of

the chassis el ‘and having a length-greater than

the: width. of-the ‘chassis:>. Mourted on ‘the shift-’

;- ing-bar’ 165-is-a:lost motion bolt:158 on which a -
‘pair of shrftmg nuts. 157 and 158 arespaced from

~-each- other and-fixed by means -of suitable’jam

nuts. -A loose-throw block-I58 is slidably mount-

- ed-on- the: Jest-motion- bolt between the shifting

D1 Sssuresis espemally ‘steady: and even be- -

"+ cause. of ‘the desigh: and construction: of the cars i

-riage. Small projections on the blackboard: will
.. ot cause ‘the carriage: to vibrate because the‘en~
tire. mass; of the mechanism “supported: by the
- platform 185 is resiliently:urged forwardly by the.
*-compréssion spring 126, and, due to the: arrange-

Ar " ment of the sprockets; the mass of the ‘entire”
+ carriage must: be displaced laterally if the:grind-

‘ing head is. moved rearwardly by a-projection- on:

158, :
“the- shifting bar 155, and at the ‘other-end it is.:

nuts 157:and {58 and is ‘pivoted: to: the throw arm.
A leaf-spring 168-is secuired ‘at ‘cne-end: to -

slidably: received ‘in: g slot- 16 1:- of sprmg arm: 162
mounted.on the throw-arm 138:" :

“The- ‘eycle of: operation- of- the automatlc Te-
versmg mechanism:for:the carnage transmrssmn

isas’ follows -With:the -elutch- 145: in- g neutral

*_ position;. as: shown ‘in- Fig.

54

&

6 the mechanism -is
set to throw:the clutch: 45 m,to engagement with
the forward: pinion- 141 and-thus cause the car-

_riage 'to:-be driven-“ferwardly,” that is, to:the

- right, as-shown:in - the-drawings.:

' - bar/155 has been pushed forwardly and is engaged )

" the surface of the blackboard.:. Thus, the grind-

‘ing-head will: take .a :smooth;. éven: cut across a
rough- surface ‘If the surface is badly warped,

B

. the resﬂlent spring 126 _will" permit the grinding

. ‘head. 115 to follow the contours of the warped.:
: ,surface As the grinding head follows the warped

~surface, the total pressure’of the grinding head

< on:the. ‘surface’ ‘will: be indicated by the distarice
- between the ‘hand-wheel 124 and the block {22

If the hand-wheel movement indicates the grmd-

- ing, pressure-is approachmg the ‘maximum: or; .
minimum limits; the operator may maintain pres-

 sure  within' the desired limits by turning the

L hand-wheel and rel1ev1ng or:increasing the com=:
pression of the: spring 128 while the: grmdmg head e
and power carriage continue to operate. @' -

Transmzsszon for carrwge drive - ...

The transmlssmn for the power ‘carriage - 100°

* Comprises & drive-shaft 135 mounted parallel:to
the. counter—dnve-shatt 33 in:suitable. bearings
'carned by the chassxs H)l

On one -end - of. the T

(V]

by the reverse stop.pin-59 in the pin track 56:
The leaf-spring. 160 is flexed rearwardly andurges
the throw-arm #50- forwardly so:that the. clutch -
145 engages the forward pinion: {41 -and the pow-
er-carriage moves forwardly.- - Because the spring
150 is preferably slightly over-flexed to insure the.
engagement of the: clutch 145 wrth the pinion 14,

- ag: the: carriage. moves forwardly; the spring 168 '

_ continues to press-the-shifting bar 155 into en- -

63

it

'gagement with the reverse stop pin 59 until the

) jcarnage has moved forward a d_lstance o, as in-

) has assumed an unﬂexed p051t1on

“The relative positions ‘of the several. elements .

'-of the carriage transmission and reversing mech- -
" ‘anism during normal forward travel of the car-

riage is indicated’ diagrammatically in Fig: 7. ' It -
should be noted:-that the shifting bar is'then pro-~-
jected forwardly of: the carrlage by an amount

- indicated by -the dimension- . The’ carriage

continues:to;mave forwardly and when the for-
‘ward stop-pin 58 engages the forward.end of the

:'The -shifting’ -
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shifting. bar 155, the. contmued forward mouon .

of the carriage s1mp1y forces the:shifting bar- 155 B
back, flexing the spring 180 rearwardly, until:the -
shifting :nut 151: engages the block 159.: At this’
- instant. the relative position of ‘the elements of

. the reversing mechanism are as shown diagram-

spring 160 tends to urge: thé shifting &rm: 156
rearwardly, its force is 1nsuﬂic1ent tou: throw the
clutch: 145 out of mesh with forward. pinion: {41

e

* - matically in Fig. 8. Although the flexing of.the. .

wardly until ‘the relatively rearward:movement -

of the shifting bar ‘158. (actually the shifting bar

remains stationary while in-engagement withithe .

stop :pin §8) forces the: shifting arm. 15§ into
its neutral position by means of the: engagement

of ‘the shifting nut 157 with the block 159, At

.15"
| /Since the drive-for:the: -carriage 109, however, is -~ -
'usually amply powerful 0 drlve not only-itself .

this instant’the parts are in the relative: position’ -

shown in Fig, 9; and .the leaf-spring 160 is:con-
-"siderably flexed in-a rearward:direction: Due: to

‘the. pivot 181, the spring 160 ‘then ‘quickly" com-

. pletes the shifting operation by urging the shift-" '

ing-arm 150 rearwardly and engagmg the clutch
145 with the reverse pinion 148, : Thus; the car<

riage-moves in a reverse: dlrectmn i, e tothe.

left, as shown in:the drawings, and’ when tlie car-

20
the: moment arm extendmg from-the slot 464 :t0 :

25

riage -has moved a-distance indicated by the di= -

‘mension o in Fig. 10, the over-flexed ‘$pring 160
- ‘has straightened and the severalelements are in

_‘the.draw bar assembly to be connected to the' i
-carriages:

30

the relative positioh shown in Fig, 10 ‘during’the -

normal reverse travel of the carriage;the shiffing

bar 153 being projected rea.rwardly as 1nd1cated :

by the dimension  in Fig. 10.
- When the shifting bar 155 engages the reverse

- .stop-pin §9, the spring 160 is: first’ fléxed for-
" wardly and the shifting nut 158 engages the block

159,’as shown in Fig:'11. The carriage 00 con+

tinues to move rearwardly until the shlftmg nut. -

© has forced the arm.- {59 and: the clutch 145 into

40

the neutral position-Shown in Figl 12,--At this-
instance ‘the cycle is’ completed” and:the §everal. - }
elements are agam in the relatwe posmon shown B

‘ ,m TFig. 6.

- From the. foxegom 1t is: a.pparent that the

length of a course ground by-the grmdmg head -

115 ‘may be fixed by setting . the’ stop pihs or
- detents 58 and 58 in the pin-track 56 at:the de-

45
the main power carrigge. - ::This: ‘invention; there

..comprised of a nut 221, block 222, bolt- de xS

-~ wheel" 224, collar. - 2% and : compression . spring.-

- 228. 2 the:

10

Thus, the carriage180-continues to move. for-
tion and: operatlon of the'grinding head: pressure’:

B 1egulat1ng assembly for ‘the carriage: 100, :

‘but ‘a ‘whole train of carriages, the carriage 200 - R
-i88 by’ a’draw bar:assembly i1

. and arod or tube {72 telescopically received there~" -7
in.- A set screw: 173 at'the-open’erid’ of ‘the'tube ' -
~171. permits-the length. of the draw bar: ‘assembly .

" 1o be set-at one-half:thé length -of the course to

-be ground. A suitable:removable. securmg means:
~-°i14 at the free end of the tube 111 and ia similar.

:m tandem; as shown in Fig, 2, each grinding: Tegd .

: kw111 cut one—half of the total course. bemg ground, - -
It should be noted that the grinding’ ‘head assem= " = o
85"
*-jacent end-frame.. :
*.one or both of thé end frames must be set aga.mst DS
-a:wall, perpendicular-tothe ‘surface being: ground, .

~of the machine, likewise-more thanone auxifiary’

. forin’ges is urged agamst the blackboard 1]

the grinding: hiead pressure - regulatmg a&Sse]
223; 1

“The: construction; and operatlon
grlndmg head. pressure regulating - assemblya. or
the-carriage 200 is 1dentlca1 with the: construc:

se, o
be 1dent1ca1 with the:drive: for the’ carriage ‘108,

< The-drive for the carrlage 280 could of Ce

is= preferably dlrectly connected to: the carrlage ST

assembly: is - preferably: comprised:‘of a. “fubé

means: 175 at the iree end of the rod: 1712 permits .- R

“When. the carr1ages eaa and 290 are: operated'»

blies ‘on. each carnage are-offset towaid the:ad=: = ..
- Thus, in the event that either

elther or.both: grinding :heads ‘can.‘grind . to_the -
corner .of the surface -being ground and the. wa]l T
against which the adjacent engd:frame is:sefi. =i
::1t 18 obvious that, just as more: than:two: tables N
may be connected togetlier to-increase ‘the.length-

carriage may- be used on" the table in:gddition: to:' .

- .fore,.1§:.not limited to-the’ specifi¢: efabodiment = - -

-disclosed, -either-in: Whole orin part butimay: be_[jﬁ

‘sired distance apart;, and the. ‘automatic révers~ .

ing mechanism will reverse the carriage smoothly '

and positively. ~ Although the carriage travels

“comparatively slowly, its’ mass is considerable.: . .

.The flexing of the spring:160.prior-to: the positive

- disengagement of the clutch ‘145 by:the throw.of - - ¢
the .arm 150 by ‘the shifting: nuts- 151 and. 158 ¢
appreciably ‘absorbs . the;shock -of the reversing
operation. It should also be noted that-afterithe .

50
. is limited only by the. appended clalm.,

travel of the carriage has been pos1t1ve1y stopped

‘and the cluteh disengaged by one of the'stop pins;
the clutch is positively reengaged for. dnve 1n the
opp051te d1rect10n by the sprmg 160

Aumlzary carrzage

. a'first pair of end-legs and a-second- P
-60

- table with: said -first end frame in-a ver cally.

‘When ther machine is set:up with the aux1hary a

table 80 for grinding long blackboards, or‘thelike,

the work is preferably speeded-up by employing:

an.auxiliary - carriage 200, - The -auxiliary car-

_riage 208 .is' substantially similar-fo.the: power» :

carnage 189, béing comprised of ‘a chassis 201 on

which a motor platform 265 is slidably mounted.

-for movement transversely with:respect. fo. the
table 88 on which the-carriage 200 travels.:

sembly 210 similar to the:grinding head assembly
o, except that it is offset to the nght of the

65

75

-ion’on said elevating shaft’ meshing with the' Tack
-on-said“first ‘end frame;-and tefsiol” e S e

- table compnsmg a .top flush with and abutting: :
10
- pair.of end legs. adJacent said power:table, & sed< -~
:The

motor platform 205 carries a grinding ‘heéad as- . frame; teénsion merbers ‘Conhecting said pai

changed and. modlﬁed to meet spemﬁc Heeds™ as BRI S
occasions: may. arise.:! This 1nvent10n he :

What is clauned is

bar, and ad,]ustabl
$aid ‘bottom bar; 4 OWer: tabze comprls g

legs secured' to said top, rollers: carried by Sau.d:
first pair of Tegs demountably engaglng Sald POWEr.

slidable” relat1onsh1p, ‘& motor T ca
table, an elevating shaft: extendmg 1o
of said table-rotatable only. by said mato

connecumg “said:pairs ‘ofiend: legs;lan-auxi
the ‘end of said top.:of - sa1d power ‘table, a. ﬁrsu-f
ond ‘pair “of end - legs: adJacent ‘sald: second endg

end legs, an’elevating shaft extendmg 10ng1tud1-
nally of said aux111ary table;a plmon on sa &



S 4-“va,t1ng shaft meshmg Wlth the rack on said- sec-» :
“ond-end-frame; - means cotipling. sald exevatmg‘_ :
;7. shaft of said power table:with the elevating shaft -

- 1.of said-auxiliary table; a- ‘table frame vertically
- V'Jshda.ble on--sald’ second’-end - frame, clamping

.- means for demountably Securing-said second pair
" of-eénd Jlegs- of said: auxmary table to said itable

) frame, clampmg ‘means- for ‘demountably secur- .-

S ing said:® ‘second - pair-of end: legs- of said power
~‘tabletoisaid first pair.of: ‘end légs- of said -aux-

B 1hary table 'to form the king post-of :a: truss-com-

prised-of-the ‘tension: ‘members.and, the:tops. of

said power takle and auxiliary.table, aligned car-

. riage-tracksi.on :said- power table.and- auxﬂvary

. "table, a’power: carriage and an auxiliary carriage q;
_movable .on said ‘tracks, -each: of ‘said - carriages

. comprising a.chassis; & pla,tform shdable cnisald:
chassis, :an adjustable résilient. grinding : head'

" .pressure .regulating.. a.ssemblyk connecting: saiq -

platform and chassis, a:grinding:- head motor and

g grinding head assembly carried by: said: pla‘f-‘
‘' form,” said. grinding . head- being -offset with re-
‘speet -to .said. motor: toward .an--adjacent erd -
frame; a telescopic: draw. bar: ‘connecting:: said:

power -carriage and: said auxﬂlmy carriage; g

transmission in: the: chassis of ‘said power -car- -
riage:"driven- by said: grinding head: motor for -
.. driving said :power. carriage:on. said .carriage .

- tracks, a transmission reversing:mechanism car-
ried by said- power carriage and stop pins oh

said - power- table: for actuatmg sald revers'no.

* mechanism.

2,In'q maemne of the class descnbed a- paxr :

" of'end frame structures, a power table, means.for

‘demountably engaging -said power table: with:cne.
“7end. frame dn-g vertxcally slidable: relatmnshxp, :
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-1ng 2 top, a ﬁrst palr of« end_ legs and a second
pair-of end legs: secured 1o -said top, rollers ear-
ried by said fivst pair of. legs’ demountably. en-
.‘gaging. said -power:table: with' ‘said . first:end
5 frame:-in:-a:< vertically -slidable:relationship, a

motor tarried by said table; an.elevating: shaft

“extending- longltudmally of said. table" rotatable ‘
only by said moter, a.pinion on -said ¢eleyating
shaft: meshmg with: -the :rack on said first end
frame, “and ‘tension..members . connecting ‘said
pairs .of .end legs; an auxiliary table- comprising
o avtop’ flush-with. and ‘abutting the: end of .said
- toprof:said power table;: a first pair: of end.legs =~
adjacent -said:power: table; a second pair-of end
legs -adjacent said -second end. frame,. tension
. members connecting:.said : pairs of .end legs, an
: elevating . ~shaft: - extendmg longitudinally: . of
“agid auxﬂlary table; .a_ pinion. on: said: ele-
vating  shaft: meshing with :the: ‘rack..on said
second- end. frame; means -coupling. said . ele-
“vating i shaft: of.said “power .table -with -the
-elevating shaft. :of ::Said - auxiliary fable; . a
‘table frame- vertically. .slidable -on. said -sec- .

B l:d

20.

ond:end- frame,” clamping means:for demount- -
ably securing:’ said. .second:pair of ‘end legs.of said
~auxiliary. table to. sald- table frame; clamping
means; for.: demountably securing said second
- pair:of end legs of said power table to said- first
nd legs:of. sald auxmary table to form

palr 0

" and auxiliary tabje
-4 In a machine of Bhe class

, .t
;for demountably eng_a,glmg sald power table thh
“one: end fra e in a vertlcally shdable rela,t;on—

N elevatmg means. carried-by: said power table and- . .

“means for demountably- engaging-said auxiliary

- table.on:ithe othier. of ‘said end frames, means.for
o demounta.bly connectmg ;said -auxilisry. table to - -
- -said:power fable: to ‘provide.a-tiuss-structure.ex=
" tending ‘between ‘saidsend:frames -adjistable to
- -compensate.for.the :sagging sof the.power tshle ;
-..and-auxiliary table under ‘Joad;.and.an elevating
“ - shaft . carried:by.said. auxiliary: tablel coupled :at -
- one.end to the: elevating meang carried by said -
power table: and at the other:end: engaging .said -
~-:second .end. frame:-to elevate said aux;hary table
- on-said second.end frame, ‘paraliet carriage.fragks
. . ‘extending ‘the. ‘length of ‘' said "power: table” and:
o o Jallel carnage tracks extemhng the

;m unt1n°f saxd ,grmdmg head assembly,and mo-
teles dr

-rlage, drwen wheels on saxd, oWer: caxrxage f,ucg ’
: tlonally engaging sald -carriage tracks, a trans- .

mission - including "a- reversing. mechanism. cons

‘ necting ‘the grinding head mgctor- to the . driven -
- ‘wheels of sald power carriage, and:means.on said

.power: table.for: actuatmg saLd revers;gng mech-
“anism. U
23.In a: machme of the class descnhed a. ﬁrst

‘—‘”end frame -and a .second end :frame; each: of -
“-’said end frames-comprising a pair.of vertlr’al'/'
guide rails, a rack: parallel with said rails; a bot=

©- tom :bar, and.adjustable. leveling-means : sup-
port;mb sald bottom har; a power tahle comprls

59

leng‘ch of:-

,;carnage and
mounted 01} Maw;i ca,rnage

engaging oné end: frame- to-elevate: said .power .
“table-on said one end frame; an-auxiliary table;

axd one end frame an aux- :
for demeountably - engaging
: n,.t,he other; of sa,xd ena“.

,a.umhary ta.ble to sa,ld, powe,r tabln 50 px;owde @
truss . structure extending’ between said end -
frames adjustable to compensate.for. the sag-
: gmg of- the power table: a.nd auxiliary tab}‘e un-
a.umhary “table: coupled at ‘one. end to the ele
“vating means carried by said. power table: and
at. the other end engaging said second end.frame
-to: elevate said:; auxxhaxy teble on: saAd seuom’
Cend-frame.y .

'_end frame. structure; 4. second end frame.struc-
5 ture, a vertical rack on:each. end frame: strucs

gaging said:power table with: said first end frame
in. a:vertically. slidable relationship, an elevating -
aft -extending the-length of said-power. table, -
3 -motorcarried by -said power::table for driving
said shaft, a first pinion.on the end of said: shaft
“adjacent said first: end frame meshing with the
-vertical rack of sa1d first end frame, and a sec~
-ond. pinion. on the  other: end of said:elevating
shaft.-adapted: to. mesh with :the rack on said:
seeond: end ‘frame; a table frameé:vertically slid<
able: on “said. second .end :frame;. .an -alixiliary
" table,” an_elevating shaft carried by said aux--
iliary- table;: & pinion on :one end:of:said shaft
meshing with: the rack.on saic second end frame; -
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- engaging said. second- pinion on the elevating

_ shaft of said power hable: a fitst clamping means. .
demountably securing-said auvxiliary. table o said: -

'éﬁ table frame, a second: clampmg" means. sumlar to.

R n; a machme of. the class descnbed a fust o

ture. a power table, means-for demountably en- - -

" coupking means on-the other end of said.shaft -
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said first: clampmg means connectmc sa1d power
table -to said auxiliary table:in'a. truss relation-

e table structure compnsmg 3 power table, mean
“‘demountably securmg one end of said'power: ‘table

ship and adapted to- connect sald power table to "

said table frame.

6..In a-" machme' of the class des"ubed m;
which . an -elevatable fable- carries an: elevating -

shatt-extending to _an end of the table and a
pinion-on:-the-end -of .the. shaft, :the ‘table -aiso "

- veing ‘provided with-legs supporting the table

. ‘and casters on, the legs to .permit the table -to be

- rolled across & -floor, an end, frame structure

10

.comprising “a .pair. of vertical guide -rails: de-’ 3
" mountably ‘connected t0.5aid table in a: Vertically
. slidable relationship, a rack carried by said guide

ralls mesm"rg with: the ‘pinion. on the elevatnlg g

said gume -rails. comprlsmg a bar and -a tube

15

~{elescopically: recelved on-said bar, a caster sup- .~

porting -said bar -and-a, caster . supportmg said
tube;
- mounted, to pe1m1t said bottom member to: be

,mamtamed in. a_ horizontal posmon When said-
- "casters rest on’an.uneven floor. . :

. %7.In a-machine of thé class descnoed
wmch end - frames. havmg vertical - guide ralls

demountably suppor an elevatable: table struc--

“ture, an elevatable table structure comprising a

one of ‘said:: casters being . adJustaoly ‘20

T powe1 table compusmg a-top, & first-pair of end °

‘legs, and a secoad" pair.of end legs, said legs be-
‘ing integral with said top adjacent opp051te ends: o
~ “thereod, means for: demountaoly securing said. -
. first pair of end-legs in-a Vertlcally slidably re- .
. iationship with the.guide rails of an ernd frame, -
7. and- tension members extendihg from adjacent

- the top of ‘said first: pair of end legs to the sec-

~ table ‘to. said table frame, a pair of parallel car-

30

35

ond- pair of end legs adJacent the bottom there- -

“of;-an elevating miotor carried by .said- power

- table, an elevating shaft driven by . said: motor

“and extending the length of -said ‘power: table,

and a pinion on the end of sdid elevating shaft

adjacent an end frame; an auxiliary table com-

prising a top, a frst pair of -end legs, a second

© . pair 'of end legs integral w1th said: top: adJacenu’

40

- of travel of said’ power carrlage on ‘said” powerf

.. opposite -ends thereof, and ‘tension members ex-

fending from adjacent the bottom: of ssaid’ first

“pair of end legs to said second pair. of end legs-

adjacent the top- thereof; "an- elevating -shaft
carried by said auxiliary table; means -coupling
one end of said shaft to the elevatlng shaft of
said power table, 2 pinion-on the other end of

said elevating -shaft adjacent -an - end frame,-

1mneans demountably securing said second pairof’
-end .legs in -a vertically slidable -rélationship
with the guide. rails of an ‘end frame, and clamp--

ing means demountably securmg said first pair

-of end lecs of said-auxiliary-table: to fhe seéond -
legs of said' power .table to form g v

pair-of end

45
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. structures, a -table, -a power carriage movable

divided king post for a truss structure: comipris- -

~ing the tops and tension members of sald power
- and auxiliary tables. -

8. In a machine of the class descrlbed m wh1ch:r 60

“end frames support an elevatable table structure;

a table structure comprising a power table, means.
demountably securing . one end of said- power. -

- table to an end frame in a vertically slidable re-

65

" lationship, a- table frame mounted in g ‘vertically

slidable relationship on another end frame, an o’
auxiliary table, means demountably securing- an-
end of said auxiliary table to said table frame;

and clamping means. demountably secuiring: said

power table to said auxiliary tablé and adapted to!
demountably secure . sald power table to ‘said-

table frame.

-9, Ina machine of the class descnbed in wh.lch,

end frames support an elevatable ‘table structure

15

~for demountably securing said power table-to.said =

tively connected: with .said ;end frames:toraise:

said’ power table only When' sald motor rotates
- sa1d shaft. - S EIRNE, : .

said:. power: table to-an end:frame-in a- vert1cally

. vertically -slidable: relat1onsh1p on:another ‘éhd = -
frame, . an aux111ary table; means: demountably

- securing-an-end of: sald ‘anxiliary.-table.to said

- table frame;: clampmg ‘means:. demountably ‘sex”

-~ and-extending  the Iength thereof. in alignment :
- with' the carriage.tracks of- said- power ‘table, &
‘power carriage, driven wheels ‘on said power car- s
‘riage frlctmnally engaging the carriage ‘tracks of

cluded .in- said transmlssmn adJustably spaced-f"

~ which & self elevating table:is supported m a
-comprising a.. cha551s a platform carrled »by said -
‘prising a grmdmg head, a grmdmg head shaft a:

.necting said motor.to said’: grmdmg head shaft
- and_adjustable resilient means connectmg said -
7 platform and said chassis o permit the ‘pressure.
- -ofsaid ‘grinding’ head on a surface being ground"

"said chassis and dr1ven by ‘said- motor to move:
- said carriage along said table, and ‘stop-means
“for limiting the travel of sa1d carrlage along sa1d1

to'an end frame in'a’ vertically shdable relation-
sh1p, a: table frame mounted:in-a: vert1ca11y shd—-
able relationship-on another. ‘end- frame, means.

table ‘frame, a rotatable elevating shaft extend- . . ..
ing the:-length.of ‘said powertable; means carried:
by the:ends. of  said elevating shaft. and, opera--:

and lower said power. table on said end frames; a
reversible elevating motor; carrled by said:power: "
table to rotate.said-elevating shaft, ard means .-
pérmitting said elevating shaft fo rotate to lower -

10, In:a: machme of the class descrlbed m ',
whlch ‘endframes: SUPPOrt-an: elevatable table
structure e table -structure comprising a-power
table, means: demountably securing-one end-of ~

slidable relationship; a-table: frame mounted:in- a.

curing said power table to said auxiliary table
and adapted- to, demountably secure. said- power-

riage tracks carried by said- power: table and ex=
tending .the length thereof, a pair of parallel
carriage tracks carried by said: aux1l1ary table”

said bower table;:a motor carried by said power .
‘carriage, a transmxsswn connecting said motor to- = 7 -
said driven wheels; ‘a° reversing: mechanism in- 7

detents carried by said’ power: carnage to: actuate s
said reversing mechanism and 11m1t the’ length,» o

table, an auxiliary carriage ‘movable on the car: ™ -
riage track of said auxiliary table; an adJustable s 1
draw bar connecting said aumhary carriage. to;_ o
said power carriage, &. ﬁrst grmdmg head. as-
sembly carried by said power carriage and con-
nected to said motor, a second grinding head as-
sembly carried by said’auxiliary carriage; and "=
an auxiliary grinding head motor. connected toi
sald second. grinding  head assembly
11, In & ‘machine of the class: descrlbed in

vertically movable relationship by end” frame-
along the length of said table, said power: table]
chassis and slidable on. said chassm in & direction ‘

transverse tothe length of said table 4 grmdmg
head assembly supported by said- platform com=

bearing for said:shaft, and means securmg said
bearing to said platform a grmdmg motor:cal
ried by said platform; speed reductlon means. con=

to be: regulated; transmission means. carried by

table, s
12, A machlne as clalmed m clalm 11 n_wluc




'djustab}e resment ‘nesns connectincr said
( “and! said platform comprises ‘a: threaded
. -Thethber, on’said platform; a bolt threadedly en-

-gaged by:said member, a ‘bearing onsaid chassis,

‘said-bolt being slidably: received: therein; a: collar

s,sse»,zezz

fixed’on said: bolt, and a sprmﬂr engaoed between L

-gaid collar ‘and said ‘bearing.
:13. In & -machine of .the cla':s descrlbed 1

:'i'fjpower carriage; & motor carried by said carriage,
“& ‘motor shaft driven by sald motor;:and a ‘grind- :

“ing-head assembly : compnsmg a frame pivotably .

-mounted-on said platform, a grinding hedd-shaft

“pinion on said dnve shaft B driven axle a first
“pinion and.a:second pinioh on said:driven-axle,
-shifting meafs to cause said drive shaft-to drive

said“axle in one ‘direction: ‘through - ‘said ‘first

‘pinion-or:to drive said-axle in:& reverse direction
. through: said second pinion, and detents. on'said

table to -actuate said:shifting; and-means: per- "

‘mhitting “the- space -between- said -detents’ to be

varied-to vary the: tistance ‘of traveliof said. car-
riage 'along said-table said shlﬁ;m«r means com--

~prising:a clitch adapted to riesh with sald frst

“axle pinion:and said-second axle pmmn B Dell

“carried: By said. frame: oﬁset laterally with re- -

E . mounted on. s&id gritiding’ head shaft, -driving .1

. ’means connecting said motor shaftto said grind-
. ing head shaft; said ‘frame bsing.pivotable.in a

: ‘.;plane perpendicular 10: the plane defined by- the :

"« -said carriage ‘comprising.a: cha,ss
Cably; mounted ot sald: chasms, % drive.: ‘shaft

“-mounted:in.said: chassis; Speed Yedueing: means-,
. between sald motor and said dri 1ve sha.ft = ! driving

o ;14 In a; machine of the class descmbed a ta ble ;
g belf driven eatriage. movabhle along said- table Lt

‘crank ‘actuating said clutch -a-108t motion mem-
‘ber actuating said béllierank; and adapted to be

engaged and-actuated” By ‘said ‘detents; and-a |

" Spring: conneotmg Said Tost memon member ‘and -

sald bell-cPank:-whereby-the:engagement of -one:

'of said ‘deterits’by said lost motion: member while
‘caid carriage i§-in Thotion. floxes saig’ sprmo‘ ‘amd

positively: ‘disengagesisaid clutch from one of:said

-axle piniods ‘and the fiexed spring: throws ‘said
+-disengaged “éluteh: intd- ‘engdgement -with--the -

~ other of said axle Pin ns to
’ of sald earrlage

verse the- tra:,veli :
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