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2,741,380
GRINDER OR THE LIXE

John J. Tfalls, Cincinnati, Ohie, sssignor to The Standard
Flectrical Tool Compaty, Cincinnati, Ohio, a corpora-
tion of Oliio

Ongmal application January 13, 1958, Serial No. 138,448,
Divided and this application INoveraber 19, 1951 Se-
“rial No. 257,024

2 Claims. (CL 51-~149)

ThlS apphcatlon is a division of my pénding applica-
tion Serial No..138,448, filed January 13,1950, and en-
titled Grinder or the Like.

The present invention relates to a:grinder-or similar
machme for the shaping of high-speed steel tools or other
objects.

An object-of the invention is to prov1de a novel con-
struction in grinders, whereby to enhance the convenience
of usage; of. ad;ustment and of maintenance.

Another object is to:provide means in association: with
a-grinding ‘machine, for firmly supporting the object
undergomg grinding with greater than usual solidity; there-
by to improve the quality of the work and the speed with
which.it may .be performed.

.Ano_ther object of the invention is-to provide improve-
ments-in a.grinding machine whereby to-achieve maximum
rigidity; durability, :and simplicity of ‘the maching, with
attendant- advantages: of vibrationless operation and :in-
creased safety. for the benéfit of the operator.

A further object is the production of a'bedily réplace-
able:drive unit. for the grinding wheel, having a novél
adjustment means incorporated therein, and adapted for
independent-usage:in different types of machmes :

-Other objects ‘are: to ersure maximum operator. visi-
bility and comfoit, $avings in grinding time and :fioor
:spacé, ease of adjbstment, and of ‘replacement of ‘wearing
parts; provision for wet or dry.grinding, convenient access
to:all parts requiring periodic or occassional attention; and
effective control adjustment of coolant:flow.

The foregoing and other objects are attaihed by the
means ‘described: herein and illustrated upon the -accom-
panying drawmgs in which:

Fig. 1:s:d perspective view of the new grinder: or/the
like, embodying the, improvemeits of ‘the .present inven-
tiom,

Flg 2-is a side elevation of ‘the upper half of the ma-
chme ‘iltustiated by Fig: 1.

iFig. 3is'at perspectwe viéw of a coolant splash-gugrd.

Fig:4 isa front elevational vigw:of the niachifie; parts
‘broken ‘away; and thie front coVer plate beitig’ removed

‘Fig.'§{sa 10ng1tud1nal vertical ‘cross-section 6f ths ifi-
dependent drive uiiit for the grinding wheel; shoWwing the
HiEans for axially piojecting and retracting’ the Wwhegl.

Fig. 6514 side elevational view of .an alterndtive forn
‘6 ad]uster for thie grinding wheel of the unit.

Fig. 7i8 a $ide elevational view of a grmder 1ncludmg
the-iihit '6f Fig! 'S5, said grindét being of 4 ‘différent type
than that of Fig. 1.

TFig. 8 s a“side elévational view of ‘a third- type of
grinder; icluding-a pair of the Fig: 5 units.

Ih-general, the grmder as illustrated upon Figs. 1 to 5

"""" . includes a ‘suitable stand or pedestal 12 upon
ribidly mounted a trough member 13 adapted to
tollect g ndings and/or -coolant gravitating ‘from ‘the
’grmdmg wheels 14 and 15; and ‘forwardly ‘of the ‘gfind-
‘ihp whesls are arranged the work tabls or tool Supports
16 afid. 17, which, uiilike the tablés cominionly uséd upch
grinding apparatus, are fixed against bodily movement or
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2
ad]ustment toward: and from the workmg faces of the
wheels 14 and 15, The ‘wheels themselves are bodily
shiftable or adjustable toward and . from  the tables,
whether the wheeis are m motion or at rest Thrs bodlly
out dxsahgnment of the driving means the1efor, as will
be éxplained in detail hereinafter,

1t may hére be noted that the grinding wheels. em-
ployed on the present machine.are-of the cup type,- (see
Frg 5), meaning-that the abrasive substance of the wheel
is in.the :-form of a short cylinderor ring fixed axially
upon a base disc 18; which disc in'tarn-may be demount-
ably attached to-a driving disc 19 forming part-of :the
driving unit 23 of Fig.-5. Screws 20 having socket heads
are: suggested as convenient-means:for detachably mount-
ing the grinding -wheel upon: the disc 19 of the-driving
unit. The abrasive ring may be attached to-its disc 18:by
cementing, vilcanizing; or other means-immaterial 1o the
present invention. - The parts consisting of the abrasive
ring and its:permanently attached-disc 18; may properly be
termed. a /grinding unit, ds it-is bodily rep"laceable ‘upon
the drive-disc 19 wherever the ring wears down to:an ap-
preciable gxtent in the diréction of the disc 18. 'The work-
ing or wearing surface of the‘grinding wheel'is:indicated at
21, and:is:generally: noimal to the'axis of rotation:

With further réference to Fig. 5, it should be:remem-
bered that the grirding wheel andithé-driving:disc 19 are
‘bodily shiftable axially of the dr1ving unit 23 by-manipu-
lating 2 handle 22; to adjust the working face of the wheel
toward and from the work table. * This ad;ustment is ob-
tdined chiefly By reason: ‘of theé fact that the main sHaft of
‘the drxvmg unitis telescoplcany ‘gxtensible; withoutaxially
shifting the’ drive pulley 24. Tt is for this redson that the
wotk table'rémains fixed ard Tigid throughout ‘the grid-
ing operahon, to eiitiarice ‘the accuracy and’ speed of ‘the
grindirig: operation.

Atcording to-Fig, 1; the working faces of Both- grmdmg
whegls face the froit of the machme, where' the: operaml
is'stationed, so thiat the operator idy grind a 'tool or 'othér
object-upon eithier of the wheels 14 'or 15, Without walking
partly-arotind the machiné. That i, the opezator need
only take a ‘short'sidestep’ to the nght or Ieft in order to
‘uge éither grinding wheel; one of Wwhich’ may be a coarse
grindér and the othér a fitlish ‘grinder, Moreovel this
maching may be placed Wlﬂ‘l its back aghinst a wall Wrth-
out mconvenlence 0 the operator, and ‘with 4 saving of
valuable floor space 4botit-the machine. - All controls and
ad;ustm fits are easdy accessible from the opérator’s §ti-
tio the. machine.

. mg “imotor Tor the machine is at 246,
“whlle 25 indicates a self- prrmlng pump for liquid cdolait,
friven fromh the motor by a belt or chain 26. A dotible
P ley 27 6n the motor shaft drives a pair of belts 28--28,
both “of whxch rnay be tramed over ‘thie double ‘pulleys
‘24—-—-24 (5f the drive ‘units to totate both grinding wheels
in a common drrection The miotor 249 is revérsible,
1y be:started and stopped by means of any su.tab]e
type of électric: swrtch controlled by a handle or switch
actuator 29 tocated preferably ‘betwéen the two-grinding
wheels. The wheels, of course, may be driven by a- single
belt-28 or by:means-of a-chain-and-sprocket arrangesient,
if desired. - The pump:is-arranged to draw liquid cdoldnt
from a teservoir 30; and 1o fotce thercdblant upwardlv
through-pipé-31 which:-feeds the several delivery no zzies
32 ldcated at ‘thé grinding faces of wheels 14 “and 45,
The:doolant, after striking the faces of tie whesls, gravi-
tates ifito the hollow ‘trough freniber. 13- aid retiris o
thé ‘reservoir 30 by way of pire 33 Eer‘ore eritetine the
pipe 33, the coolant passes through “a Strairer box 34
(Fig: 2) located within the trough methberi
Each of the coolant delivery nozzles 32 (Fig. 2), is
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mounted in upright position upon a hinged wheel-hood
35, which may be swung upwardly about a hinge such as
36 to expose the grinding wheel. The hood 35 carries
also a selector valve 37 of any approved type, operative
by means of a handle 38 to supply coolant to either nozzle
of a pair associated with each grinding wheel. A flexible
hose 39 feeds coclant from the pump line to the valve 37.
This valve may preferably include a shut-off, to terminate
coolant flow to both nozzles supplied thereby.

The coolant delivery nozzle in each instance may be
adjustable vertically to dispose its delivery port 49 st
different elevations above the work table and any tool or
other object supported thereon for grinding. One repre-
sentative form of adjusting means is illustrated upon Fig.
2 by way of example, and consists of a bored block 41
slidably receptive of the pipe-like nozzle element to pet-
mit sliding of the latter upon a tube 42 leading from the
valve. The nozzle may be fixed in adjusted positions by
means of a thumb-screw 43 screw-threaded into the block
as shown, the block being fixed to the hood 35. A hood
latch is indicated at 44.

When the hood 35 is swung upwardly about its hinge
36, through an arc approximating 90 degrees, the grind-
ing wheel is fully exposed for application of a wrench
to the several screws 20 which secure the wheel to the
driving disc 19. By removing said screws, the worn or
used grinding wheel may simply be lifted bodily from its
normal position adjacent the work table, and, without
any interference from the nozzle 32 or other parts of the
machine, replaced by a new wheel. The hood may then
be lowered and re-fastened at screw 44.

To avoid splashing of coolant beyond the sides of the
hood, there is provided a pair of splash guards for each
grinding wheel. These splash goards, detailed at 45, Fig.
3, may depend vertically from horizontal rods (Fig. 2),
and lie close to the grinding wheel periphery, to intercept
liquid coolant thrown outwardly by centrifugal action as
the wheel rotates. The rods 46 may be anchored at 47
in the front frame panel 248 of the machine pedestal, and
are independent of movements of the hood 35. Referring
to Fig. 3; the splash guard consists of a sheet, preferably
metal, having opposite side edges turned approximately
at right angles to provide opposed flanges 48 and 49, de-
veloped at their upper ends to form perforated ears 59
receptive of the red 46. The guard is slidable upon the
rod longitudinally thereof, to an operative position at
which the inwardly offset lower portion 480 of flange 48
lies substantially in or slightly behind the plane of the
working face of the grinding wheel, to avoid. interference
with manipulation of a work piece or tool undergoing
grinding. The upper flange portion 48, being offset out-
wardly beyond portion 480, will naturally extend forward-
ly of the working face of the wheel, and at an elevation
such as to likewise avoid such interference. Coolant
striking the guard anywhere above the curve or offset
481, will be thereby directed down toward the end 52,
which depends into trough 13. To prevent coolant from
running down the outer faces of the splash guards, baffles
fixed to the hoods may overlie the upper- ends of the
splash guards, as at 450 (Fig. 4). Depending upon the
direction of rotation of the grinding wheel, one or the
other of a pair of splash guards will be adjusted to the
wheel as above explained. A finger piece or knob 51
facilitates adjustment of the splash guard along its sup-
port rod 46,

Attention is now directed to the work tables 16 and 17,
which are identical in' construction, wherefore a descrip-
tion of one will suffice for the other also. Referring to
Fig. 2, in which the table is shown horizontal, rather than
tilted as in Fig. 1, the character 53 indicates a rock stud
shaft which supports the table in an infinite number of
angular positions between the limits of the graduations
marked upon the. indicator plate 54. The pointer 58 is
adapted to indicate in degrees of inclination, the slope
of the upper face of the work table. Accordingly, the
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pointer and the shaft should move with the table when
tilted about the shaft axis.

The table may be in the form of a meta} casting having
opposite ends 56—357, a forward depending apron 58, an
open back portion 5% te admit the grinding wheel, and an
upper plane surface 69 to which are secured the accurately
machined and hardened wear plates 61 and 62. These
wear plates are replaceable when worn or damaged, and
may be held to the table top by means of screws or other
fasteners 63. The plates preferably are spaced apart as
indicated at 64, to accommodate a protractor tool guide
or holder, if desired. The wear plate 61 is cut away to
provide a straight edge 65 forwardly of the grinding wheel
working face, and from said straight edge may project an
adjustable slide 66 carrying a safety lip 67 to prevent tools
or other objects dropping into the central recess of the
geinding wheel. In practice, the lip extends into the wheel
recess. As heretofore pointed out, the grinding wheel is
adjustable bedily toward and from the table edge 65,
aud no provision is made for shifting the table toward and
from the working face of the grinding wheel. :

Means are provided for tilting the work table and lock-
ing it at predetermined degrees of inclination relative to
the plane of the wheel face. As previously pointed out,
the table may tilt with the studs 53 supported in bear-
ings 68—69 at opposite ends of the table, the bearings
being carried by the trough member 13 or any other sta-
tionary part of the machine available as a bearing sup-
port, such as bracket 76. To hold the table in its various
positions of inclination, opposite ends of the table may
be provided with arcuate slotted arms 71 pivoted to the
table ends at 72, and reaching down into the trough mem-
ber to engage a clamping shaft 73 that passes through
the slots of the arcuate arms. The shaft 73 is supported
at its inner headed end 74 (Fig. 4) by a bracket 75 fixed
within the trough member, whereas the outer end of the
shaft is threaded as at 76 and receives support from a
bored boss 77 formed on an end wall of the trough mem-
ber. A hand nut 78 serves as the means to draw. the
shaft toward the boss, with slight flexation of bracket
75 resnlting, to clamp the arcvate arms 71—71 against
the euds of a loose sleeve 79 which surrounds the shaft
between said arms. By means of this arrangement or
any one of many possible variations thereof, the tiltable
table may be set and held at predetermined degrees of
inclination, in accordance with the requirements of the
grinding operation.

It may here be noted that the rear wall of the trough
member, at 80 (Fig. 2), has an opening behind each
grinding wheel leading to a collecting chamber 81 pro-
vided with an exhaust port 82 in the side of the pedestal,
to which may be attached a suction pipe for carrying
away dust and grit produced when the machine is used
in dry grinding operations.

The grinding wheel driving unit of Fig. 5, indicated
generally at 23 throughout the drawings, has many dif-
ferent applications of usage in the grinding art, and pos-
sibly in other fields where a rotary cutter or trimmer
may best be advanced to the work and retracted there-
from, instead of moving the work bodily relative to the
cutter or trimmer., Two typical applications are illus-
trated by Figs. 7 and 8, these having been selected from
a number of current applications presently undergoing
development. The devices of Figs. 7 and 8 will be de-
scribed following the detailed explanation of Fig. 5,
below. :

In Fig. 5, the cylindrically bored housing 83 is pro-
vided with a mounting base 84, and opposite the base is
formed a longitudinally extending slot or guideway 85
in which may travel a nut 86. - The nut in traversing the
guideway 85, carries with it a cylindrical ram 87 to which
the nut is secured by fasteners 88, or otherwise. The
width of the nut approximates the width of the guide-
way, so that the ram may reciprocate within the housing
bore 89, but may not rotate therein. At the right or
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forward end. of: the ram, there is mouﬁted ‘ﬁxeﬂly, a8 "By
fheéans of screws 99, an anti-friction bearing rétainer 91.
One or more anti-friction bearmgs 101 support’ the Te-
duced end 93 of the main drive'shaft 94 of the unit. The
hiib' 95 of disc 19 fits over the reduced end of the shaft
and is keyed theieto at.96, with a'bolt and washer 97--98
seiving to' force and hold the “hub firmly - against ‘the
inner . beating race 92. The outer machined surface of
the hub 95 may be sealed -against’ leakage of’ lubrlcant
froini the bearings, by the annular packing ring 99 carried
by memiber 91. A second lubncant retammg ring i00
may be carried by the ram, .to prowde in -#ssociation with
the first ring, a lubricant retentive, chamber for’ the bear—
ings 101,

"The rear of léft end of the cylmdncally bored housing
83 has an annular partition. wall 102 formed ‘théreéin,
with a groove provided to seat a lubficant retammg ring
103.  ‘This ‘Fing - surroinds and seals against a- rotary
sleave 104, Which through the medium of ote or more
.clongated keys or splines 105 has a dr1vmg ¢onnection
with' the iain. shaft 94. The spline or keyway for the
’key 105 is prov1ded in the elongate reduced-diameter end
106 of the shaft, and as F1g 5 mdlcates, this end of the
shaft may exténd’ beyond the ‘end 107 of the sleeve 104
The diiving pulley 24 is secured to the sleeve énd 107
by ong or more Set-Screws 168, ‘and: may also” be keyed
theréto in atcordance with common practice.

The tear end of the housing 83 is recessed to recelve
the bearing 199 and.the nut 110 which secures.the bear-
ing to the arnular shoulder 112 of the drive sléeve 104.
The: periphery: 6f- this shoulder may- ‘be sealed by means
of the lubricant retammg ring 113 .carried by ithe end
.cap or plate 114 used in closing. the bearing recess or
~chamber 115.

It will be:understood from the above-explanation,:that

pulley 24 drives the sleeve 104 with a rotary motion only,
.the sleeve being incapable of any perceptible longitudinal
movement,  Through the medium of the key .or_spline
connection 105, the sleeve 104 drives the main ‘shaft 94
.and the grinding wheel 14 thereto attached.  Now if the
ad]ustmg screw 116 be rotated for-the;purpose.of travers-
ing the nut 86, and extending the ram 87 attached thereto,
the- splined or keyed end 106 of the main shaft 94 will
be-drawn to the right, along with the ram andthe grind-
ing wheel. . Regardless of the extent to which ithe ram
and grinding wheel are thereby projected by the action
of the adjusting ‘scréw upon the mit 86, as limited by
the length-of slot 85, the driving coiitiection betwéen the
pulley, - the sleeve, and the shaft, is always maintained.
1t should “bé -understood -that the shaft is a siiigle piece,
from the drive pulley to the wheel disc 19. The shaft
has no relative- movement longitudinally of the ram 87.

Fig. 5 shows the ram and the grinding wheel in fully
retracted position, which is the same position shown in
Fig. 2. To place the grinding wheel in normal operating
position, the adjusting screw 116 would be operated by
means of the handle 22 and the intermediate gearing 117,
to advance the nut 86 to the right.
it the ram, the drive shaft, and the grinding wheel as
previously explained.” When the screw 116 has been ro-
tated sufficiently to bring the working. face of the grind-
ing wheel within a short distance of the table edge: 65,
the machine is ready for operation. Of course, as. the
wheel wears away, readjustment of the unit by means of
the adjusting handle 22 becomes necessary if the proper
working relationship betwéen the grinding wheel and the
work table is to be maintained.

Referring to Figs. 5 and 6, it may be noted that the
adjusting means can be designed for actuation in several
ways.  In accordance with the Fig. 5 disclosure; the unit
housing has an extension 118 provided with a bore 119
in which is fitted a sleeve 120. The sleeve provides a
vertical bearing for the actuating shaft 121 which rotates
the miter gears for rotating the adjusting screw and trav-
ersing the nut 86.  When an angular relationship - be-
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tWeen the- a‘d]ustmg 'screw - and the- actuatmg handle 1s
frot- requxred the screw may 'Slmply have ‘a diréct con-
nection with the handte as sted by Fig. 6. Another
sible variation can be aitained’ by mounting the uiit
ig. 'S with its*base apphed to an vpright surface, ‘as

of

57 -Fig 8, 'fn- which case the operdting shaft will extend

horlzontally or laterally outwardly from the unit “In
certhin installations, these vatious alterations or ‘modifica-
tions -of usage - thay- result i “added -cenveniences of
‘advantages:

Fig. 7 illastratés 4 -single “fyHeél -grinder mcorporatmg
‘ong of -the - drividg iimts 23 The umt as before, it
adjustable by means:|
retract the grinding wheel 124 relanve to the work table

125, Ih'this machlne, thé table may be-of the type illus-

trated' by Fig. '1,-6r°in the-altérfiative, it inay e recipro-
¢able on the ways 126 transversély of-the grinding wheel,
either manually or autdfmatically. - As shown; the table
may be actuated ‘along the ways by means of a pneumatic
or hydraulic ¢ylinder- metsr 127 apphed i ‘a-customiary
Mandal reciprocation -may be had by means
oF & handle 128 gdedred 16 the table, or otherwise ar-
ranged to move the table by mampulatmg the “handle,
In the reciprocating table type-of machine, the work piece
may bé sécuréd:to the tablé in the usual way to engage
the ‘grinding ‘wheel.

“THe table béd-cartying 'the: ways 126 may-be tiltable
about . a stationary-pivot of rock “shaft 128 supported
upon brackéf means 130, and suitablé clamping means
may be provided for maifitaining the table at adjusted
ificlinatigns . A simple convéntional clamping means is

showh by ‘way of example, as an arcudte slotted arm 131

securablé by means of a hand -ntit ¥32, substantially in
accordénce -with -the- disclosire- at 71 ~—‘7'2—-73 of Fig. 2.
In Fig. 7, driving ‘belts 133 correspondmg to those at 28

df ‘Figs. 2 and 4 trahstit power from the motor (not

shoWwn) to the - drive pulley ‘134 of uhit 23.. A coolant
delivery fiozzle is indicated -at 135,

"The  device -of Fig. § ‘is ‘a machine utilizing two of
’the drive ‘units 23 arranged Wwith the main shafts thereof
iti-axial alignient. ‘Bach unit carries a grindig whegl
36, and the working faces of the wheels are’ disposed in
¢losely spaced parallehsm $0 'that between them miay be
nsérted -a plate or strip ‘to be ground and dressed on
opposite faces. The arradgement i§ siiitable for erinding
siopth a weld joining ‘the edges of two coplanar sheets
or’ plates, for example Thé space between the grinding
wheels 136136 may be varied by simply thanipulating
6ne or both Handles 22 of thé driving inits 23. ‘The
uhit§ imay be mounted upon the parallel frame memibers

137 and ‘138 of the fhiaching, as by bolis or other fasteriers

139, and may be driven by one or more moifors, the
drawing. suggesting by way of example  the individual
electric motors 140 and 141, driving the upper and lower
units by means of belts and pulleys 142, 143, and 144,
or the equivalent. In this modification, 145 indicates the
unit. adjusting. screw, and 146 is the nut which travels
along the screw to advance the ram and the grinding
wheel, as was explained in the déscription of Fig. 5.

The machine of Fig: 1 is known as a twin wheel grinder,
and in practice it will be furnished with grinding wheels
of different grades so that rough grinding and finish grind-
ing may be performed on the same machine with great
facility and unusual speed and accuracy. A single wheel
machine is sometimes desired, and in that event the ma-
chine may be built upon a smaller pedestal or base, with
omission of such parts as are not neéded for single wheel
operation.  That is, the single wheel machine will require
but one each of the grinding wheels, drive units, work
tables, and coolant systems. . A single drive belt 28 ordi-
narily will suffice, also.

Referring to Fig. 1 of the drawings, the character 147
indicates a resilient tray conveniently accessible to: the
operator, and upon which may be placed. tools, hones,



9,741,880

7

and other objects needed at the machine. The tray may
be mounted atop the machine frame, preferably, between
the grinding wheels, and will preferably consist of a slab
or sheet of composition board material other than metal,
upon which the tools or other objects may be placed
without injury to the sharpened or finished edges or faces
thereof.

The forward panel 148 is made removable for ready
access to the coolant system, the drive motor, and their
adjustments (see Fig. 4). An examination of Fig. 4
clearly reveals the fact that any of the belts driven by
the motor 248 may be quickly replaced when worn, with-
out in any way dismantling the machine. The pump 25
is indicated conventionally for the reason that it may
be any one of several known forms which produces a uni-
directional flow of liquid irrespective of the direction of
rotation of its driven shaft. Diaphragm types of pumps,
for example, are in this category.

It is to be understood that various modifications and
changes in the structural details of the devices embody-
ing the invention may be made, within the scope of the
appended claims, without departing from the spirit of the
invention.

I claim:

1. A grinding machine including a grinding wheel, and
an upright frame having a front wall, and comprising in
combination therewith a stationary trough member ex-
tending across the front wall of the frame, said trough
member having a bottom wall, apertured end walls and
a front wall, and an open top defined by upper edges of
said walls, the trough member being fixed upon the frame
in a substantially horizontal position, a work table having
a working edge adjacent to the grinding wheel, and in-
cluding: depending side walls and a depending front wall,
means rockingly supporting the table upon the stationary
trough member for movement from a horizontal position
to inclined positions, said table in the horizontal position
having the lower edges of its front and side walls disposed
below the upper edges of the corresponding trough mem-
ber walls, thereby to dispose corresponding walls of the
table and the trough member in overlapping relationship,
and table clamp means within the trough member con-
cealed by said overlapping walls, including an actuator
extending to the exterior of the irough member through
the aperture in the side wall thereof.

2. A grinding machine including an upright frame, and
comprising in combination therewith, a stationary trough
member extending across the frame horizontally, said
trough member having a bottom wall, an apertured end
wall, a front wall, and an open top, a work table includ-
ing depending side walls and a depending front wall,
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said table walls fitting within the confines of the open
top of the trough member, means rockingly supporting
the table upon the stationary trough member for move-
ment from a horizontal position to inclined positions, a
bracket upstanding upon the bottom wall of the trough
member, said bracket including a bored boss at the upper
end thereof elevated above said bottom wall a distance
equal to the elevation of the aperture in the trough mem-
ber side wall, an internal bored boss surrounding said side
wall aperture, a clamp shaft within the trough member
beneath said table, the shaft having a headed end and a
threaded end, the headed end being received in the bracket
bore with the head abutting the bracket, and the threaded
and passing. through the end wall aperture to the exterior
of the trough member, a pair of longitudinally slotted
arms depending from the table near opposite ends of the
latter, with the clamp shaft passing through the slots of
the arms, a loose sleeve surrounding the shaft and having
opposite ends each abutting one of the slotted arms, main-
taining one of the arms in substantial contact with the boss
of the bracket, and the other in contact with the internal
boss of the trough member side wall, and a hand nut on
the threaded end of the clamp shaft, said nut abutting the
trough member side wall exteriorly thereof, and serving
whern advanced along the threaded end of the shaft, to
draw the boss of the bracket toward the end wall boss,
thereby to bind the slotted arms against the ends of the
intervening ‘sleeve. '
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