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UNITED STATES PATENT OFFICE 
2,654,402 

APPARATUS FOR PLACING SPLINES 
Frank C. Russell, Cleveland, and Charles W. Por 

ter, Fairview Village, Ohio, assignors to The 
F. C. Russell Company, Cleveland, Ohio, a cora 
poration of Ohio 

Application December 8, 1947, Serial No. 790,296 
(C. 140-109) 1. Claims, 

1. 
This invention relates to the placing of Splines 

in grooved or Channeled frames and m0re parts 
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 
force 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 parti 
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 mal. 
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 the 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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2 
frame and spline relative to rollers operates to 
progressively force the spline into the groove, 
one of the rollers acting as a tool to bear 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 air 
rangement the invention also seeks to provide 
such a device in which the motor driven tool 
roller is stationary while the other roller is now 
able to apply the clamping pressure that forces 
the spline into the groove. A still further refine 
ment of the preferential arrangement is one 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 camped frame) the drive notor 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 dra Wings forming a part of this 
specification, like parts being indicated by the 
Same numeras of reference throughout the Sev 
eral ViewS. 
In the drawings: 
Figure i 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; 
Fig. 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 5-5 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. 

Worc table 

The spline placing device is preferably used in 
connection. With a supporting structure or table 
A Which comprises a pair of long legs and a pair 
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of short legs 2 that support a substantially flat top 
3 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 frame B in convenientisposition to be 
manipulated by the operator and so that the na 
tural gravitational forces on the screen frame 
have a tendency to cause the latter to slide down 
the surface of the table top against aligned guides. 
or stops 4 which may be in the form of straight 
metal or wooden strips secured to the top SEface 
of the table adjacent and in parallel relation to 
the lower edge of the latter. The table legs f and 
2 may be of wood or metal, such as metal angles, 
and are connected by a numbers of horizontal 
stabilizing cross members 5 adjacent their lower 
ends. The table top 3 is of flat smooth 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. ...and 
2 and underlie the table top 3 to support the lat 
ter. - 

Clamp rollers 
Adjacent the surface of the table near the lower 

edgethereof a pair of rollers to and fare mount 
ed for rotation about parallel axes that are also 
parallel to the article supporting surface of the 
table 3. The roller to is a tool or spline pressing 
roller and is secured vertically above the roller 
0 on a shaft f2 having a fixed axis above the 

table surface. The roller i? is movable toward 
and away from the tool roller 10 through an open 
ing 3 in the table top 3. A lever arm f4 is cen 
trally pivoted on a pin-15 carried by brackets 6 
that depend from the underside of the table top 
3 and are secured to the latter adjacent the open 
ing f3 by screws 7. One end of the lever 4 is 
curved upwardly and is bifurcated to receive: the 
pressure roller which rotates on a shaft 8 
supported in the bifurcated end of the lever. The 
other end of the lever is connected 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 and in a location convenient to the opera 
tor. 
The Weight of the pressure roller and the bi 

furcated or left-hand end (Fig. 5), of the lever 
- arm. A normally causes the arm to turn on the 
... pivot 5 in a counter-clockwise direction, so that 
the pressure roller is lowered through the open 

sing 3 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 9 and the 

: treadle 29, so as normally td. hold the pressure 
roller in lowered position in Which it is with 
drawn through the table opening 3 to an inac 
tive position to avoid interfering with the nove 
ment of articles such as the screen frame B on 
the Smooth table top. - 
When the treadle 20 is depressed by the opera 

tor the link 9turns the lever 4 in a clockwise di 
rection (Fig. 5) moving the pressure roller up 
wardly through the table opening 3 and toward 

... the tool-roller 0 so as to clamp a screen-frame 
and spline aSSembly. therebetween. 

Drive 
The shaft 2, mounting the tool roller 0, is 

journaled in front wall 22 and across member 23 
. of a housing structure which encloses a gear train 
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drive the tool roller or wheel O. 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 thereof. This continuous 

5 curved wall converges inwardly along the sides 
: and downwardly along the top:toward the front 
* 'orrijournal-walR22 of the housing so;that adjacent 
the too. Whee O the housing is relatively low and 

2.narrow. The housing Wall, partitions and CrOSS 
10-members may be made of metal, the parts being 

welded together, or as shown, the cover 23 can be 
I. ::made removable; and held to an internal frame 

irk by cap screws 43, the framework being se 
edito a base plate 25 that extends beyond the 

15 sidewalls24 and is apertured to receive bolts 26 
as that secure the housing structure to the table 
top 3. m 

- A pair of countershafts 27 and 28 are mounted 
within the drive housing and are journaled in the 

20 cross member 23, and rear wall 29, of the.hotising 
for rotation, about 'axes... that parallel; the rota 
'tional; axis of the tool roller shaft A2. A series 
of reduction gears, 39 and 3 on the shafts. 2 
and 2,3respectively, and 32 and 33 on theishafts 

25 27 and 28, respectively, form a gear train con 
necting the shaftS. in such a manner: that rota 
'tion of the shaft 28 turns the tool roller. O. at 
a relatively low rate of speed but with consider 
able-torque. - - - - - - - 

30 . An electric drive:motor 35 is mounted on hori 
Zontal supporting members 36... carried by cross 
frame members 3 and vertical frame members 

1 - 38 attached to the table structure. A sheave or 
'pulley 39, secured on a shaft driven by the mo 

85-tor shaft through an electrically controlled clutch 
'' (not shown), drives a V-belt 40 which extends up 
Wardly through an opening in the table top and is 
trained around a larger pulley or sheaves 4 -se 
cured on the end of the shaft. 28 which projects 

40 through the wall 29 of the drive housing. In this 
manner the energy of the electric motor. 35 is 

|transmitted through the V-belt: 48 and the gear 
train to drive or rotate the shaft for the tool roiler 
10 at a much lower rate of speed than the elec 

45 tric motor. A suitable speed for the roller ide 
pends on the linear speed at which it is desired 
to insert or press the spline into the frame groove, 
and the circumference of the pressure roller-Em 

... ploying a pressure: roller approximately two 
50 inches in diameter and rotating such roiler at 

from about fifty revolutions perminute to about 
two-hundred revolutions perminute, preferably 
about one hundred thirty revolutions perminute 
is Suitable for normal use and applications such 

55 as that described herein. A grease or lubricant is 
maintained within the drive housing and a curved 
cover- or guard 2 is secured over the sheave 4, 
being attached to the drive housing by cap 

; : Screws 3. . . . . . . . . . . . . . . . . . . . . . 

... Control 
Supports 44 are attached to and depend from 

- the notor-supporting members 36 and carryan 
upright panel 45 which is disposed adjacent the 

65 ink rod 19. A control switch 46 for governing the energization of an electrically operated clutch 
built into the electric motor 35 is mounted on 
the panel 45 and is connected by electrical leads 
or conductors 47 to a suitable source of electrical 

70 current, not shown. Other electrical leads or 
conductors, not shown, connect the switch 46 to 
the motor-clutch and still other conductors con 
nect a Source of electrical power to the motor to energize the latter. The switch is operated ... that is arranged to turn the shaft f2 and thereby 75 by a pivoted arm 48 having on its end offer 
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49 that is engageable by the inclined surface of 
a cam 50 carried by link rod 9. The cam is 
slidable along guides 5 on the panel 45. When 
the treadle 20 is depressed by the operator to 
raise the pressure roller upwardly through 
the table opening f3 into operative position, the 
downward movement of the link rod 9 moves the 
cam 50 against the Switch roller 49 so that the 
switch is 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 f0. Conversely 
when the operator releases the treadle 20 to drop 
the pressure roll below the table level, the 
can 50 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 is stops simultaneously With the lowering 
of the pressure roller . 

Operation. 
In operating the device to assemble a Spline 

in the groove of 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 na 
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 0, 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 . The Operator 
then depresses the foot treadle 20 drawing the 
link rod 3 downwardly to raise the pressure 
roller 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 0 and forced down 
Wardly into the groove of the frame B, the Screen 
ing materia 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 too 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 i? raises the 

screen frame into operative position. With re 
spect to the tool roller to the cam 50 actuates 
the motor clutch control switch 46 which con 
nects the drive for the tool roller 0 through 
the mechanism described. The electric motor 
35 operates continuously, being governed by a 
master control switch. Frictional engagement 
between the tool roller fe and the Spline D 
causes the latter to be drawn along under the 
roller, feeding the spline into the channel or 
groove 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 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

30 

65 

70 

5 

6 
Screening material C to be drawn along with the 
spline 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 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 ). 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 of 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 too roller and lowers the frame onto the 
table by releasing the foot treadle in the manner 
described so that the Screen frame can be turned 
and the Spine rolling process performed in Se 
quence along each of the Sides of the Screer 
frame. During each Spline placing movement 
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 D has been 
inserted in the Spline groove along all four sides, 
of the screen frame the excess screening mate 
ria 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. 
frane, 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 various 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 along the groove of the frame and 
presses such spline into the groove, and means: 
for actuating the tool while the latter is engaging 
the spine to effect relative movement of the tool. 
and Supporting nine:mber along the raised frame; 
and Spline. 

2. A device for placing splines in grooved 
franaes 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 
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withithetgol So that the tool:engages as spline 
. frame and 

- - - ---- ... --- ls or energizing the 

ng means and responsive to reverse-moye 
ment of such member for de-energizing the aetu 
atting means. 

3. A device for placing splines ingrooved 
frames comprisi ne. Supporting means, a 
Spline pressing toglineans for-relatively moving 
the tool-and the supporting means toward one 
another. So that it bol frictionally engages a 

ciated with the groove; in a supported 
forces: the spline into the groove, 

ontrol means governing 
and including means 

responsive to said relative movement of the tool 
and the Supporting means for energizing the 
actuating means upo lative movement of the 
tool toward the supp Ineans and for de 
energizing the actuating means upon relative 
movement apart thereof. 

4. A device; for placing Splines in grooved 
arles comprising. a frame receiving supporting 

icture, a rotary spline pressing tool mounted 
on Said structure, a member mounted on the 
Structure...for movement toward and away from 
the rotary tool, means for-operating said member 
to bear against a frame received on the structure 
and mgye the frame. So that a spline associated 
With the frame groove is brought into engage 
ment. With the rotary tool and pressed thereby 
into the groove and the member holds the frame 
With the rotary tools against the spline, so, that 
translation, of the frame and the spline along the 
tool places the spline in the groove in a substan 
tially continuous operation, and means for rotat 
ing the tool - while the tool engages the spline 
whereby said translation of the frame and the 
Spline is effected through frictional contact be 
tween the tool and the spline. 

as : 4W: or placing splines in grooved 
frames comprising a frame-receiving supporting 
structure, a rotary. Spline pressing tool mounted 
on said structure, a member mounted on the 
structure for movement toward and away, from 
the rotary tool, means for operating said mem 
be to..bear against a frame received on the struc 
ture and move the frame. So that a spline asso 
ciated with the frame groove is brought into 
engagement with the rotary tools and pressed 
thereby into the groove and the member. holds 
the frame with the rotary tool against the spline 
So that translation of the frame and the spline 
along the tool places the spline in the groove in 
a substantially, continuous operation, means for 
rotating the tool while the tool.engages the spline 
whereby said translation of the frame and the 
Spline is - effected through frictional contact...be 
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 
member away, from the tool to de-energize: the 
rotating means. 

6. Insas Spline insertiag device, or the like, a 
table structure; for Supporting a grooved: frame 

ctuating the tool, while the latter is 
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38 
for:movement to different positions thereon, a 
wheel and means mounting the same for rota 
tion above the table, a member. movable:relative 
to the table; for engaging a frame supported on 
the table and moving the frame toward: the wheel 
i;whereby the wheel can force, a spline disposed 
, along the groove into the latter, the inember 
being arranged to hold the frame against the 
-wheel, while the latter is rolled along a spline 
I being inserted in the groove, and means for driv 
sing the wheel to draw the frame along by fric 
tional engagement, with the-Spline. 

, 7. In combination in apparatus for assembling 
Splines into grooved members of Sash frames and 
; the like, a table for supporting a grooved frame 
for movement to different positions thereon, a 
tool wheel and means Supporting Such wheel for 
rotation above the table, the table having; an 
opening below the tool wheel, a member Sup 
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 Supported 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 to the upward 
novernent of the rinovable 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 a sash frame 
for novenient to different positions thereon. and 
having a longitudinal guide for engagement, with 
a Side edge of a Sash frame, a tool. Wheel. and 
means Supporting Such Wheel for rotation above 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 up and down movement through the 
table, opening and for rotation: about an axis 
generally parallel to the rotational axis of the 
tools. 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 
lift. Such, member off the table and to hold. Such 
neber...against the underSide of the tool. Wheel 
Whereby a Spline disposed in registry. With the 
groove of the fraine member is engaged by the 
tool and pressed into the groove, and means re 
sponsive to up and down movement of the roller 
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 inapparatus for assembling 
Splines into grooved Side-members of Sash frames 
and the like, a table for Supporting...a grooved 
fraine for movement to different positions: there 
on, means. On, the table engageable with as Sup 
ported: frame: to guide the frame alongia, sub 
stantially rectilinear path, a tool-wheel and 
means supporting such wheel: for rotation: above 
the table in a plane. Substantially parallel to 
Saidpath, means for actuating the movable-men 
ber to move upwardly against the underside of a 
grOOyed frameneziaber to tilt the sash frame and 
raise Sugh member off the tables and against the 
tool. Whereby...a, Spline disposed in registry. With 
the groove of the frame memberissengaged 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 too. Wheel so that an engaged Spline 
is progressively pressed into the groove of the 
raised frame and the latter is noved 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 fraries or the like, a Sash 
Supporting table inclined downwardly to Ward a 
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 that 
engages said guide at a distance above the same 
less than the height of said guide, a vertically 
movable roiler 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 neans 
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 franes or the like, a Sash 
Supporting table inclined down Wardly 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 underie said wheel 
for lifting the Side of the frame engaging said 
guide and engaging a spline overlying the groove 
Of the frare side member with said wheel to 
press the Sarne into the groove, actuating means 
for raising and lowering said roiler, means for 
driving Said wheel to advance said frame along 
Said guide and to progressively press said spline 
into the groove, and means operated by said 
roller actuating means for controlling said wheel 
diving lineans to start rotation of said wheel in 
i'eSpotase to upWard noveinent of said roller and 
to Stop Said wheel When said roller is lowered. 
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