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11 Claims.

This invention relates to the placing of splines
in grooved or channeled frames and more par-
ticularly to the placing of such splines in a con-
tinuous or progressive manner such as in the
assembling of window screens and the like.

The art of assembling window screen inserts
and glass lights in frames for use as window and
door inserts has frequently resorted to the use
of splines that are pressed into grooves formed
in the frames and held in place by the expansive
forece exerted by the splines or by an interlock-
ing arrangement between the splines and the
frame members. Difficulties have been experi-
enced in pressing splines into frame grooves be-
cause of variable factors encountered, such as

dimensional differences arising out of manufac-"

turing tolerances, frictional characteristics of
splines made out of different materials and
human factors involved in manual methods of
assembly. Such difficulties and others not spe-

cifically mentioned have been encountered par:

ticularly in the assembling of window screens of
the type having grooved metal frames to which
flexible screening material is attached by a flex-
ible and deformable spline that is pressed into
the groove of the frame with the screening ma-
terial interposed therebetween.

The principal object of the invention is there-
fore to provide an apparatus for inserting or plac-
ing splines into the grooves of frames, more par-

ticularly to provide such a method and apparatus:

for inserting flexible splines in frame grooves in
a progressive substantially continuous operation.

Other objects are concerned with the provision
of a spline inserting apparatus wherein the move-

ment of the frame and spline during the progres~:

sive operation is effected by frictional engage-
ment between an operating tool and the spline.

Another object is to provide a spline pressing
or placing device employing relatively movable

members for forcing a spline into a frame groove.

in which: one or both of the members is a roller;
the roller is motor driven so that it effects trans-
lation of the frame and spline assembly by fric-
tional engagement therewith; and a control is

responsive to the movement of the members to-.

ward one another for energizing the drive motor
to start the translation of the frame and is re-
sponsive to movement of the members apart to
de-energize thie motor,

A further object of the invention is to provide

a spline pressing device of the character men-
tioned in which a pair of rollers, mounted on a
supporting structure for movement toward one
another, clamp a grooved frame and a spline
therebetween so that translation of the clamped
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frame and spline relative to rollers operates to
progressively force the spline into the groove,
one of the rollers acting as a tool to hear against
the spline during such operation. More specifi-
cally it is sought to provide such a device in
which one of the rollers, preferably the tool
roller, is motor driven. As a preferential ar-
rangement the invention also seeks to provide
such a device in which the motor driven tool
roller is stationary while the other roller is mov-
able to apply the clamping pressure that forces
the spline into the groove. A still further refine-
ment of the preferential arrangement is ohe in
which a control means, associated with the mech-
anism for moving the pressure roller, is so ar-
ranged that, upon movement of such roller to-
ward the tool roller, the drive motor is energized
to rotate the tool roller and, upon movement of
the pressure roller away from the tool roller (re-
leasing the clamped frame) the drive motor is
de-energized.

Other objects and advantages relate to par-
ticular arrangements and combinations of parts
looking toward simplification and economy and
will become apparent as the following detailed
description of a suitable embodiment proceeds.
This description is made in connection with the
accompanying drawings forming a part of this
specification, like parts being indicated by the
same numerals of reference throughout the sev-
eral views.

In the drawings:

Figure 1 is a plan view of the spline pressing
or placing device showing a screen frame mounted
thereon;

Figure 2 is an elevational view of the device
from the operator’s side;

Fig. 3 is an end elevational view;

Flig. 4 is a sectional detail on an enlarged scale
with respect to the preceding views and with
parts broken away, showing the cooperating roll-
ers that clamp the frame and spline assembly
to press the spline into the groove of the frame;

Fig, 5 is a sectional detail taken substantially
on the line 5—75 of Fig. 4;

Fig. 6 is a detail view, partly in section, show-
ing the gear train and belt drive for actuating
the driven tool roller, and

Fig. 7 is a detail view, partly in section, show-
ing the driven tool roller and associated -gear
train for driving the same.

Work table

The spliné placing device is preferably used in
connection with a supporting structure or table
A which comprises a pair of long legs { and a pair




of short legs 2 that support a substantially flat top
2 at an inclination to the horizontal, the table
sloping downwardly toward the right as viewed in
Fig. 3 toward the operator’s station. This in-
clination of the table top supports work such as
screen . framé B "in. tonveniént  position -0 <be
mampulated by thé opérator-and’ so-that-the na-
tural gravitational forces on the screen frame
have a tendency to cause the latter to slide déwn

the surface of the table top against.aligned gmdes
or stops 4 which may be in the fotth of straight"

metal or wooden strips seeured to:the.top surface
of the table adjacent and:n parallel relationto
the lower edge of the latter. *Fhe'table legs ¥ and
2 may be of wood or metal, such as metal angles,
and are connected by a :number. of: horizental
stabilizing cross members 5 adjacent their lower
ends. The table top 3_is of flat smodth ‘material
such as sheet metal of;composition wallboard to

~'permit screen frames being: assembled . to: be-slid

-over the surface -thereof with a: minimum- of-fric-

-tional restraint.- - Reinforcing:members: 6 -extend
-‘across between-the upper-ends: of-the:legs l.and
2 and underlie the tahle top 3 to: support the Jat-

ter.
Clamyp 'rollers

AdJacent the surface of the table near the lower

5 edge thereof a pair of . rollers {0 and 'l are mount-

ed for rotation about parallel axes that are also g

. parallél to the “article supportlng surface. of ;the
_table 8. The roller 10 is a tool or spline pressing
roller and is secured ve1t1cally above the -roller

{0 on a shaft (2 having a fixed axis - above the

table surface.

"The roller {1 is movable towald
and away ‘from the tool roller 10 through an open-
ing 13 in the table top 3.~ A lever ‘arm 14 is cen-

_trally pivoted on a pin-I§ carrled by brackets: 16

“ that depend from the. undersuie of the table.top
" 3 and are secured to the latter’ adJacent the. open-

ing I3 by screws {7.
fcurved upwa,rdly and is b1furcated to- recelve the
- -pressure roller {1 ‘which rotateS, on a- -shaft: 18
- supported in: the blfurcated end of the-le r..-The

One end of ‘the leve1 i4 is

-other end of the lever is connécted by a-link rod

""{9 to a. foot operated treadle 20 pivoted on one
" of -the cross members. 5. near. the center- of the

' ':latter a,nd ina looatlon convemenb to the: opera-

tor.

The weight of the pressure roller {i: and the:bi~-

furcated or left-hand end (Fig. 5)-0f.:the:lever

--arm. |4 normally causes the-arm: to turn on the

.. pivot: .15-:in -a -counter-clockwise:direction: .so that

the pressure roller i1 is lowered through:the open-

“~ing- I3 to a position below:the article:supporting-

level or the table top 3. : A spring; not. shown; may
also be employed to raise the link .rod 19 and the

- treadle 28 so as-normally: to.hold the pressure

roiler {{. in lowered position in-which it is'‘with-

- drawn through the table opening 13 to: an:inac=’

tive position to avoid interfering with the move-
‘ment. of articles:such as.the.screen frame B on
‘the smooth table top.

When the treadle 20 is depressed by the:opera-

itor the link 19 turnsthe lever f4.in a:clockwise di~

- rection (Fig. 5) moving the pressure:roller £1 up-

journaled in‘front wall' 22-and 4-cross’
.of & housing structure - which‘encloses a'geary” tram

wardly through the table opening 43 -and toward

.. the tool-roller 10 so as to clamp a screen-frame
- ~and spline assembly: ~therebetWe_en,

“"Drive

The shaft 12, mountmg the tool roller A0, is
‘mber 23

. that 1§ arranged to furti theshatt (2 and: thereby

2,664,402

(1 B

4
drive the tool roller or wheel {0. The housing
also includes an outer wall or cover member 24
which is curved across the top of the housing and
extends down the sides therecof. This continuous

5 curved wall converges inwardly along the sides

""and‘downwardly along.the top: toward the front

“or-journal-walli22 of the housing so:that adjacent
the tool wheel {0 the housing is relatively low and

i=mnarrow. The housing wall, partitions and cross

310 members.may. be made of metal, the parts being

“wielded toget‘her or as shown, the cover 23 can be
wafadesremovable:and held to an internal frame-
rk-by':cap screws 43, the framework being se-

: ed 6 asbageé plate 25 that extends beyond the
15 sidé walls£24 ‘and-is apertured to receive bolts 26

... that. secure: «the housmu structure to the table

top 3.

- ARpairtof countershafts 27 and 28 are mounted

within the drive housmg and are journaled in the
20.-cross member 23 .dnd reaiwall 29 ofthe;hoiising

- for -rotation-about.~axes.:that - paraliel sthe:rota-

-itional axis: of ;the tool roller shaft -42.” A:series

~of reduction gears:30 and 34 on the shafts 12

and 21,:respectively, and::32 and 33 on the:shafts
2521 .and-28; respectively, form a gear .train-con-
‘. ‘necting the ‘shafts:in such o manner:that: rota-
~tion . of -the shaft 28 turns:the tool .roller:{8iat

a relatively low- rate of speed but- W1th consider-

’ )able torque.

30 . An-‘electric drive:motor 35 is mounted on hori-

- zontal supportingmembers 36.-carrigd: by ‘eross

‘frame ‘members’ §7. ‘and: vertical frame members
- 38:attached to- the-tabléistructure.”. A sheave or
'pulley 39, secured-on. a shaft driven by the mo-
35 ‘tor shaft. through an‘electrically contiolled clutch
i+ (not:shown) ; drives 4. Vi- belt zm which extends up-
~wardly through dri‘opening inthetable top-and is
~trained dround a. larger pulley or- sheave 4t-se-

—cured-on-the end of the-shafti28 which Projects
40 through the wall'28 of the drive housing:- In-this

“manner the: enelgy “of ‘the “eleétric ‘metor* .»5 is

:transmitted through' theé -v-belt: 48 ‘and-the gear

‘tfain to drive or rotate the shaft for ‘the tool roler
240 at 3 rmuch lower rate of ‘spéed than-the elec-
45 -tric. motor.: A- suitable speed for the roller g de-
pends on the linéar speed at® which it is:desired

-: to.insert or press the sphne into the frame groove,

-:andthe cucumference of the- préssure roller: ~Em-

~»ploying. &> plessure “roller apprommate:y two
50 :inches- in-diameter and Iotatmg such roller: at
: from- about: ﬁfty revolu'qons per’ mmute to. about
-“two-hundred Tevolutions-per minute, preferably
" about one’ hundred thirty' revolu’c1ons per minute:
is ‘Suitdble for ‘normal use and apohcatlons Such
55. 48 that described herein.” A grease or Tub ricant is
méintdined Within- the dri 1ve housing and.a curved
-“’gover-or guard-42 IS secured ‘over the sheave 41,
- -being ‘attached” to- the “drive- housmq by, cap
60 'screws 43 '

RS

- ~Control

“.Supports-44 ‘are attached to and-depénd from
-v::.the motor: supportmg niembers 3§ and carry an
- upright banelk 45 ‘which 1§ dlSpOSEd adJacent the

65-link rod.-19. ‘Avcontrol: switch: 46 for govermng
> the energization of an electmcally operated clutch
~» built:inte: the: electnc motor- 85 is’ mounted: on
| the panel 45 and is connected by electrlcal leads
or conductors 47 to a smtable source of electrlcal
‘eurrent, ‘not: -sHown. *“Other" electncal -leads_ or
- Zeonductors, not shown connect the’ sw1tch 46 to
- the motor-elutch’ and still* other conductor con-
‘inect-g lsource of’ electncal ‘power_to the motor
- to-energize the latter.” " The’ switch is _OPerated
75: by #® pivoted ‘arnr 48 Having' on its énd s Foller




9,654,402 )

5

49 that is engageable by the inclined surface of
a cam 50 carried by link rod (9. The cam is
slidable along guides 81 on the panel 45. When
the treadle 20 is depressed by the operator to
raise the pressure roller Il upwardly through
the table opening i3 into operative position, the
downward movement of the link rod 19 moves the
cam 50 against the switch roller 49 so that the
switch 48 is actuated to open the electrical cir-
cuit (which otherwise energizes the motor clutch
to disconnect the motor drive) thereby starting
the rotation of the tool roller {0. Conversely
when the operator releases the treadle 20 to drop
the pressure roll {{ below the table level, the
cam 58 releases the control switch 56 so that
the built-in clutch of the drive motor 35 is en-
ergized, disconnecting the drive, and the tool
roller I8 stops simultaneously with the lowering
of the pressure roller il.

Operation

In operating the device to assemble a spline
in the groove cf a frame, for example a rolled
metal screen frame, the frame B is placed on the
table 3 with the spline groove on the top or
opening upwardly. Screening material C previ-
ously cut to proper size is then placed over the
screen frame in overlapping relation with re-
spect to the spline groove of the latter.

A spline D which may be in the form of a
circular sectioned rod of deformable plastic ma~
terial is then placed on the screening material
along and in parallel relation to the frame
groove. One end of the spline D is brought under
the pressure or tool wheel or roller 10, the frame
B being disposed against the guides 4 so as to
extend across the table opening 3 in overlying
relation to the pressure roller 1i. The operator
then depresses the foot treadle 20 drawing the
link rod {8 downwardly to raise the pressure
roller it upwardly against the underside of the
frame B so that the latter is lifted substantially
to the position indicated in Figs. 4 and 5. As
the frame is thus raised the spline rod D is en-
gaged by the tool roller 18 and forced down-
wardly into the groove of the frame B, the screen~
ing material C which lies between the spline rod
D and the frame being forced into the groove
ahead of the spline. The spline is of such diame-
ter with respect to the groove in the frame that
it has a press fit therein, holding the screening
material tightly against the walls of the chan-
nel or groove.

The tool wheel {8 is narrower than the spline
receiving channel in the screen frame and pref-
erably is narrower than the spline rod D so that
contact between the screening material C and
the tool roller is avoided. 'This feature is of
importance when the screening material C is of
plastic material which might be damaged by
contact with the roller 0.

As the bottom or pressure roller {l raises the
screen frame into operative position with re-
spect to the tool roller 10 the cam 50 actuates
the motor clutch control switch 46 which con-
nects the drive for the tool roller i0 through
the mechanism described. The eleetric motor
35 operates continuously, being governed by a
master control switch. Frictional engagement
between the tool roller I8 and the spline D
causes the latter to be drawn along under the
roller, feeding the spline into the channel or
sroove in the frame. The frictional grip of the
channel side walls on the inserted portion of
the spline D causes the screen frame B and the
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screening material C to be drawn along with the-
sbline D so that the spline is progressively forced.-
into the frame groove in a substantially con-:
tinuous operation along the length of the frame:
member, the pressure roller i1 holding the frame:
in raised operative position and offering a min-~-
imum frictional resistance to the movement of’
the screen frame during the process.

When the spline has been thus inserted in:
the frame groove along one of the screen frame:
members to the end of the latter the operator re-
leases the foot treadle which lowers the screen.
frame onto the table 3 and stops the rotation of’
the tool roller 18. The operator then turns the:
screen frame 90° on the table to bring the next:
adjacent member of the screen frame against one:
of the guides 4 and, after bending the -spline:
around the corner of the frame, again depresses:
the foot treadle to raise the screen frame off the
table into operative position with respect to the:
tool roller. The spline is then fed into the groove:
of the adjacent frame member in a continuous
or progressive operation, pushing the screen ma-
terial into the groove and feeding the screen
frame along under the tool roller by frictional
engagement with the spline.

At each corner the operator momentarily stops
the tool roller and lowers the frame onto the
table by releasing the foot treadle in the manner
described so that the screen frame can he turned
and the spline rolling process performed in se-
guence along each of the sides of the screen
frame. During each spline placing mevement
the screen frame is guided by the strips 4 to
prevent the tool roller 0 from riding out of
the spline groove. After the spline I> has been
inserted in the spline groove along all four sides
of the screen frame the excess screening mate-
rial and spline rod or strip are trimmed off and:
the operation is complete.

Although the process has been described using;
a single flexible spline of deformable material
that extends along all four sides of the screen:
frame, it is also contemplated to use four sep-.
arate pieces of spline material, each being in-.
serted in the groove of one of the screen frame:
members.

The principles of the present invention may be:
utilized in varicus ways, numerous modifications:
and alterations being contemplated, substitution:
of parts and changes in construction being re-.
sorted to as desired, it being understood that:
the embodiment shown in the drawings and de-
scribed above and the particular method set forth:
are given merely for purposes of explanation and:
illustration without intending to limit the scope:
of the claims to the specific details disclosed.

What we claim is:

1. A device for placing splines in grooved.
frames comprising a frame receiving table, a.
spline pressing tool mounted above the table, a
member mounted on the table and movable to:
raise a frame above the table into association:
with the tool so that the tool engages a spline:
disposed alcng the groove of the frame and
presses such spline into the groove, and means:
for actuating the tool while the latter is engaging;
the spline to effect relative movement of the tool
and supporting member along the raised frame
and spline,

2. A device for placing splines in grooved
frames comprising a frame receiving tfable, a
spline pressing tool mounted above the table, a
member mounted on the table and movable to
raise a frame above the. table into association:
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-Wwith:the. teol so-that: the tool:engages -aspline
d1sposed along the - groave of sthe fra,me and

B p P Pogecduty B s et
.With zespect.to the to0l,;
.erning -the tool actua,t

.’.actuet_l.z,.lg ‘means and xesponsive to reverse moye-

-ment of such-member for de-energizing the actu-

atmg means.

3..A. devme for Elacmg Splines in -grooved
me. ;supportin means,- a

friét’iéﬁéliy eﬁgagés a
'th the groove in a supported

fenga;'gmg' the ;spline .0 cause -the frame to-move
nd.control means governing
ans -and mcludmg means

e_ans for.. energizing - the

_and the suppA tmg_
la,tive movement; of the

actuatlng means upo

,movement apart thereof
4. A devme for blacing .-splines in  grocved
Irames comp 'smg a frame recelvmg -supporting

vvvvvv

on sald structure, a member mounted on the
structure for .movement; toward and away from
the rota,ry tool,.means for-operating said member
to bear agalnst a frame received. on :the structure
and move the frame so that a spline associated
w1th the frame groove .is ‘brought .into engage-
n_r_ent Wrth the rotary tool and pressed thereby
into the groove and the member holds the frame
with, the .rotary. tool. against the.spline. so, that
transla.tmn'of the frame and the spline along the
tool places ,sphne ;in: the groove in a substan-
tlally contlnuous operati n, and means for rotat-
ing the tool.while. tool: engages: the spline
Whereby sald transla,tlon of- the frame.and the
spline is effected through frictional contact be-
tween the tool and the spline.

5. A dev1ce, or - placmg -Splines :in grooved
frames comprisin »f.ra(me reeeiving .supporting
structure 3, rota, . ,plme pressing tool mounted
on. said. structure .a_member. mounted. gn the
structure for movement toward a_nd away, from
the rotary tool -means: for gperating: said mem-
be to. bear agamst a frame received-on; the struc-
ture and move the frame so that: a splme asso-
mated with. the frame grooye-is. brought . into
engagement” with the rotary Yool -and pressed
thereby into-the groove-and the member. holds
the frame w1th the rotary tool against-the spline
so that translatlon of the frame and. the spline
along the tool places the sphne in. the groove.in
a substantlally contmuous oeeratmq - means. for
rotatmg the tool whﬂ\, the taol. engages the spline
whereby.. said translatlon of the frame and the
spline is-effec ted thrqugh frietional, contact. bes
tween- the tool and the spline, and control means
governing the _tool rotating means-and-including
means responsive to.said movement of the mem-
ber toward the tool to energize the rotating
means and responsive.to.said. movement of the
membﬂr away. fram: the tool to. de-energize. the
rotating means.

-8..In.a; spine inserting device, or-the:like, a
table: strueture; for:supporting..a. grooved: frame

ctuatmg the tool Whﬂe the latter is-
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sfor:movement :to* different .positions thereon, a

zwheel and means mounting the:samefor rota-

-tion-ahove the: table, a member: movable—:relati'Ve
~to+thetable: for engaging g frame: supported on

-the table and-moving the frame toward:the wheel

swhereby -the-wheel .can :force . a ‘spline - disposed
salong: -the groove into the latter, the :member
sbeing -arranged -to ‘hold sthe frame -against -the
-wheel . while the latter is rolled along. a:spline
keing inserted in:the groove,; and-meains.for driv-
;ing :the wheel to draw the-frame along by :fric-
tional engagement with the-spline.

» 1. In.combination in apparatus for :assembling
:splines into grooved members of :sash frames and
ithe like,.a table for :supporting :a-greoved:frame
for movement. to- different ;positions ‘theéreon,:a
‘t00l ‘wheel. and-nieans supporting such: wheel for
rotation -above the table, ‘the: table. having: an

opening below the tool: wheel, a member. Stp-
ported by the table for up.and down movement
through the table opening, and means for actu-
ating the movable -member .to move ‘upwardly
through the opening against .the underside of-a
grooved- frame member subported on the table
-and to raise .such.member off the table and.to-
ward the tool wheel whereby a spline disposed in
registry with the groove of the frame member is
-engaged by the tool wheel and- pressed:into the
groove, .and means responsive 4o the -upward
movement of the movable member for rotating
the tool wheel to move, said -frame by the fric-
tional thrust of said wheel on said: spline. and-to
.progressively press said spline into the: groove.

-8.. In.combination in apparatus:for assembling
splines.into grooved side members. of sash frames
and the like, a table-for supporting 4 -sash frame
for movement to:different positions thereon.and
having a longitudinal guide for engagement. with
a--side.edge of a sash frame, g tool-wheel. and
means supporting such wheel for rotation abové a
grooved frame -member. engaging said guide, ‘the
table having an opening below the tool wheel,
a-roller and means supporting: the roller on-the
table: for uv and-down movement through :the
table. opening -and .for. rotation: about.an:gxis
generally: parallel to the rotational axis-of the
tool.wheel, means for raising the roller:above
the: table: level against the underside of ‘the
grooved frame member -in engagement: with:said
guide- to tilt the sash- frame.on the table and. to
1ift. suchr membeyr off the table and to hold.such
member against the underside.of the tool wheel
whereby a spline disposed in registry- with the
groove.of the frame .member is: engaged: by-the
tool and bressed into the groove; and means:re-
sponsive to up and down movement of the roler
for:driving the tool:wheel . while the roller is above
table level:to move said frame along said-guide
and: to progressively press-said-spline into- the
groove. -

9. In combination in.apparatus for assembling
splines into grooved side:members. of: sash-frames
and .the- like,; a: table for supporting .a:.grooved
frame for-movement to: different-positions: there-
on;.means:.on, the .table: engageable’ with -a- sup~
ported: frame: to-guide the frame:-along:a:sub-
stantially : rectilinear path;:.a: tool--wheel and
means supporting such-wheel: for rotation-above
the-table: in g plane substantially - parallel- to
said-path, means for actuating the movable-mem-
ber to move upwardly against the underside of a
grooved frame member to tilt the sash frame-and
raise such-member: off: the table-and: against-the
tool: whereby  a.spline- disposed «in registry- with
the groove .of: the. frame -member: is:engaged -by
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the tool and pressed into the groove, the guide
means being adapted to remain in guiding rela-
tion to a frame member during the raising there-
of and to locate the frame member in predeter-
mined relation to the tool wheel, and means for
driving the tool wheel so that an engaged spline
is progressively pressed into the groove of the
raised frame and the latter is moved longitudi-
nally along the guide by frictional driving en-
gagement between the rotating tool wheel and
the spline.

10. Apparatus for placing splines in grooved
side members of sash frames or the like, a sash
supporting table inclined downwardly toward 2
side edge thereof, a longitudinal guide on the
able adjacent its lower side edge for position-
ing a sash with a grooved side member thereof
against said guide, a spline pressing wheel posi-
tioned to overlie the grooved side member thatb
engages said guide at a distance above the saine
less than the height of said guide, a vertically
movable roller positioned to underlie said wheel
for lifting the side of the frame engaging said
guide and engaging a spline overlying the groove
of the frame side member with said wheel to
press the same into the groove, actuating means
for raising and lowering said roller, and means
for driving said wheel to advance said frame
along said guide and to progressively press said
spline into the groove.

11. Apparatus for placing splines in grooved
side members of sash frames or the like, a sash
supporting table inclined downwardly toward a
side edge thereof, a longitudinal guide on the
table adjacent its lower side edge for position-
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ing a sash with a grooved side member thereof
against said guide, a spline pressing wheel posi-
tioned to overlie the grooved side member that
engages said guide at a distance above the same
less than the height of said guide, a vertically
movable roller positioned to underlie said wheel
for lifting the side of the frame engaging said
guide and engaging a spline overlying the groove
of the frame side member with said wheel to
press the same.into the groove, actuating means
for raising and lowering said roller, means for
driving said wheel to advance said frame along
said guide and to progressively press said spline
intc the groove, and means operated by said
roller actuating means for controlling said wheel
driving means to start rotation of said wheel in
response to upward movement of said roller and
to stop said wheel when said roller is lowered.
FRANK C. RUSSELL,
CHARLES W. PORTER.
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