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The invention relates to a car transfer sys 
tem designed particularly for handling the 
cars or tables in What is known as a straight 
away plate glass grinding and polishing op 

; eration. 1t has for its objects the provision 
of improved means for facilitating the shift 
ing of the cars between a plurality of paral 
lel tracks and for making the shifting auto 

i matic, so that the cars, as they arrive at the 
} end of one track, will be transferred to the 
next track and started back along such track. 
Certain embodiments of the invention are il 
lustrated in the accompanying drawings, 
wherein: 5 Figure 1is a plan view. Fig. 2 is a longi 
tudinal section on the line I-II of Fig. 1. 
Fig. 3 is a section on the line III-III of 
Fig. 1. Fig. 4 is a diagrammatic view show 

i ing the automatic controlling means. Fig. 
º 4a is a section through the switch drum. 

Figs. 5 and 6 areenlarged detail views illus 
trating the means employed for coupling and 
uncoupling the cars. Fig. 7 is a plan view of 
a modification. Fig. 8 is a longitudinal sec 
tion on the line VII-VIII of Fig. 7. Fig. 
9 is a section on the line IX-IX of Fig. 7. 
And Figs. 10 and 11 are detail views show 
ing the means for coupling and uncoupling 
the cars and locomotives shown in the con 

º struction of Figs. 7 to 9. Referring to Figs. 1 to 6,1is the work track 
over which pass the series of cars or tables 2 
to 8, etc. carrying the glass sheet to be sur 
faced beneath the series of grinders and pol 
ishers 10 and 11; 12 is the return track for 
conducting the cars 13, 14, 15, 16, etc. back 
to starting position during which movement 
the surfaced glass sheets are removed and 
new unsurfacedsheets are applied.; 17 and 18 

º are transfer cars at the ends of the tracks 1 
and 12, such cars being provided with tracks 
19 and 20 and being mounted for movement 
back and forth between the ends of the tracks 
1 and 12; and 21 and 22 are electric locomo 
tives mounted on the transfer car tracks 19 
and 20 for pulling the work cars onto the 
transfer cars and discharging them there 
from. - 

. In operation the series of work cars 2 to 
9, etc. move along the track 1 from left to 

right as indicated by the arrows in Fig. 1, 
passing successively beneath a series of grind 
ers 10 and a series of polishers 11. Arriving 
at the end of the track 1, the end caris pulled 
onto the transfer car 18 by the locomotive 22, 5 
and the transfer car is shifted So that its 
track is aligned with the return track 12, at 
which time the locomotive pushes the car onto 
the track 12 and the transfer carreturns to 
starting position for another car. The cars 60 
are thus successively shifted from the work 
track to the return track 12 where they are 
engaged by an endless drag chain which 
moves them to the left (Fig. 1). During the 
movement of the cars over the return track 65 
the Surfacedsheets are removed and carried 
away, if both sides have been surfaced or 
turned upside down and relaid on the tables 
if only one side has been surfaced. When 
the tables reach the left hand end of the re-70 
turn track, they are transferred to the work 
track 1 by means of the transfer car 17 and 
locomotive 21, the transfer operation at this 
end of the tracks being the same as that at the 
other end as already described. The inven-75 
tion here involved relates primarily to the 
transfer apparatus and to the means whereby 
the transfer apparatus is made, either wholly 
or partially automatic instead of requiring 
the services of an operator for the electric 80 
locomotive at each end of the system, as has 
heretofore been the practice. 
The transfer cars 17 and 18 are similarly 

supported andare shifted in the same man 
ner from the electric motors 23 and 24, so8 
that a description of One will apply to both. 
The body of the car 18 is of Sufficient length 
to carry the locomotive and one car, as indi 
cated in Fig. 1. The caris engaged pivot 
ally upon a pair of parallel arms 25 and 26 90 
carried aÈ their inner endsby a pair of verti 
cali shafts 27 and 28 mounted for rotation 
in the pedestals 29 and 30. These shafts are 
provided with worm wheels lying in the cas 
ings 31 and 32 and these Wheels are driven 
from worms 33 and 34 on the shaft 35 of 
the motor 24. Theaxes of rotation of the 
shafts 27 and 28 lie upon a line midway be 
tween the tracks 1 and 12 and since the arms 25 and 26 are equal in length and parallel, 00 
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the transfer car is maintained in all its po 
sitions, in parallel with the original position. 
Wheels 22b are journalled in the ends of the 
arms 25 and 26 and engage the curved tracks 
22a, thus giving support to the transfer cars. 

he grinding and polishing machines 10 
and 11 may be of any approved type and the 
number of each will vary depending on re 
quirements, for simplicity of showing, only 
one member of each group being shown. The 
grinders have the usual iron runner bars, 
while the polishers have spiders carrying a 
plurality of discs faced with felt, The ma 
chines are preferably of the type shown in 
which the runner 36 With its drive motor 37 
constitute a removable unit mounted on the 
counterbalanced arm 38. 
The series of tables on the track 1 constì 

tute a train which is continuously moved to 
the right (Fig. 1) under the grinding and 
polishing machines by a motor 39 operating 
through suitable reduction gearing, includ 
ing the spurgear 40 which engages the racks 
41 on the lower sides of the tables. The cars 
on the return track 12 are moved along by 
an endless chain 41a driven by a motor 39a, 
operating through reduction gearing in the 
casings 39b and including a sprocket around 
which the chain passes. The chain is pro 
vided with means for engaging the cars and 
moving them along after they are pushed 
off of the transfer car and over such chain by 
the locomotive 22. The tables are preferably 
coupled together, as indicated in Fig. 6, a 
swinging coupler hook 42 on the end of one 
car engaging a fixed hook 43 on the next car. 
The handle 44, which Swings the hook 42, 
is shown in locked position in full lines in 
Fig. 6 and in unlocked position in dotted 
lines. The carsare automatically uncoupled 
When they reach the right hand end of the 
tracks 1 by means of a cam rail 45 located 
at the side of the tracks (Figs. 1 and 7) and 
serving to Swing the handle 44 from ocked 
position to unlocked position as the carmoves to the right. 
The automatic coupling of the cars to 

gether, as they are added to the train by the 
transfer apparatus at the left end of the track 
1is accomplished by the apparattis shown in 
Figs. 1 and 5. An endless chain 46 is pro 
vided at the side of the track Workingaround 
a pair of sprockets 47, and provided with the 
arms 48 carrying rollers 49, such chainsbe 
ing driven from the motor 50 operating through the reducing gearing in the casing 
51 (Fig. 1). As the cars move past or along 
the chain, one of the arms engages the han 
dle 44 and swings it to the right, thus mov 
ing the swinging coupler hook 42 to locked position. 
The means for automatically controlling 

the operation of the transfer car 17 and its 
locomotive 18 at the right end of the tracks 
1 and 12 are shown diagrammatically in Fig. 
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4, it being understood at this point that the 
control means at the other ends of the tracks 
is similar, so that a description of the one 
will suffice forboth. The parts may, at this 
time, be assumed to occupy the positions 
shown in Figs. 1 and 4 with the track of the 
transfer car 18 in alignment with the track 
1 in position to receive the end car 8. The 
control apparatus includes a switch 52, which 
initiates the transfer operation; a control. 
motor53, which is started by the movement 
of the switch 52; a cann drum 54 driven by 
the control motor through suitable reduction 
gearing in the casing 55a; a series of Switches 
55 to 60 preferably of the tilting mercury 
type asshown in Fig. 4a adapted to be op 
erated by cams 54a on the dium 54; and the 
magnetic clutch 61 carried by the locomotive 
22 for coupling the locomotive to the end car 
of the train. . 

The arm of the switch 52 is provided with 
a roller 62 adapted to be engaged by the end 
of the table 8 and swung in a clockwse di 
rection. The Switch is of the type which 
opens and closes during the movement of its 
arm, So that during the movement referred 
to the contacts 63 and 64 of the switch are 
connected momentarily and then discon 
nected. The closing movement puts current 
from the line 65 through the operating coi 
66 of the switches 67 and 68 to the return 
line 69, causing such switches to close. The 
circuit between the contacts 63 and 64 sim 
mediately broken by the switch arm 52, but 
the Switch arms 67 and 68 are held closed 
by the coil 66 due to a flow of current there 
through from the line 65 via the connection 
70, the switch 55, the connection 1, the switch 
68 and line 69. The cor:trol motor is now 
operated due to a flow of current through 
its armature via the line 65, the line 72, switch 
67 and line 69, and this operation continues 
until the transfer operation, which will now 
be described, is completed, at which time 
a cam on the switch drum 54 opens the switch 55. 
The rotation of the drum 54 now closes the 

switch 56 so that current is supplied to the 
locomotive motor73, to cause the locomotive 
to advance and couple to the car 8 prelimi 
nary to pulling it onto the transfer car. 
When the switch 56 is closed, current is sup 
plied through the coil 74 which operates the 
switch 75 via the line 65, connection 76, con 
nection 77, switch 56, connection 78 and line 
69. This causes the switch 5 to close, so that 
current flows through the locomotive motor 
73 from the line 65 via the connection 79, 
switch 75, line 80 and line 69. The motoris 
thus driven, causing the locomotive to ad 
vance and engage the end car 8 to which 
it is coupled by the magnetic coupling indi 
ated diagrammatically at 61. The coils of 

this coupling are energized at this time due 
to the closing by the drum 54 of Switch 60, 
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travel of the locomotive or the transfer car 
should for any reason become too great. 

purpose above indi 
cated are shown at 100 and 101 in the con 
nections 76 and 87 which lead to the coils 74 
and 84, such switches serving to control the 
movements of the locomotive. Similarly, 
the limit switches 102 and 103 are shown in 
the lines leading to the coils 90 and 97 for 
controlling the movement of the transfer 
C2, 

The transfer operation and the means for 
i controlling it have been described as applied 
to the right-hand end of the apparatus. 
The transfer apparatus at the other end of 
the tracks and the method of controlis sub 
stantially the same as the one all'eady de 
scribed, the cars being taken from the track 
12 as they arrive at the left-hand end there 
of and transferred to the track 1 by means 
of the transfer car 19 and locomotive 21. 
No operator is required at either end, al 
though if desired, a part of the automatic 
operation may be dispensed with and push 
buttons employed to start the transfer of 
each car. A push button could thlsbe em 
ployed instead of the automatic switch 52 to initiate the transfer operation. 
The modification shown in Figs. I to 10 

involves a departure from that of Figs. 1 
to 6 primarily in that the transfer cars 104, 
105 are mounted for movement on tracks 
106, 107, which extend at right angles to the 
line of direction of the work and return 
tracks. The work track and the return track, 
as well as the grinding and polishing ma 
chines and the means for moving the tables 
along the tracks are precisely the same in the 
constructions of Figs. 1 to 6 and for that 
reason are given the same reference numerals 
throughout. The transfer cars 104 and 105 
are provided with tracks 108, and 109, which 
are adapted to line up with the tracks 1 
and 12 when the transfer cars are at their 

The cars are 
moved back and forth along the tracks 106, 
107 by motors 110 and 111 operating through 
suitable connections to rotate the wheels of 
the car. The locomotives 112 and 113 which 

i are mounted upon the tracks 108 and 109 are 
the same as those used in the construction of 
Figs. 1 to 6. In order to stop the transfer 
car when it reaches its two extremes of move 
ment, a pair of dash pots 114, 114 are pro 

I vided at the einds of the transverse tracks 
106 and 107 in position to receive the plungers 
115, 115 when the car reaches its end posi 
tion, the parts 114.114 acting in this manner 
to index the transfer car with respect to the 
tracks 1 and 12 and to cushion the shock due 
to any slide-over travel of the transfer car. The method of automatically controlling 
the transfer of cars from one track to the 
other is the same as that heretofore described 
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to 6, except that the magnetic couplers of the 
construction of Figs. 1 to 6 are not used, 
their place being taken by mechanical cou 
plers which operate automatically. As 
shown in Fig. 10, the locomotive 112 is pro 
vided with a coupler of V-form comprising 

O 

arms 116 and 117 pivoted at 118, the arm 116 
being provided with a hook, while the arm 
117 is provided with a roller. An unlocking 
cam 119 is provided between the rails of the 
track 12 for cooperating with the roller on 
the arm 117. When a caris pushed from the 
track 108 onto the track 12 by the locomotive 
112, the roller on the arm 117 rides up on the 
cam 119 and lifts the arm 116, thus releasing 
its hooked end from the coupler hook 43 on the car. - 
The locomotive 113 at the transfer car 105 

at the left-hand end of the tracks 1 and 12 is 
provided with coupling device, asshown in Fig. 11, Such device comprising a lever 120, 
pivoted at 121 and carrying at one end a 
roller 122 and at the other a hook 123. After 
a carhas been coupled to the locomotive 113 
and the transfer carbrought into alignment 
with the track 1, the locomotive movesto the 
right to push the car against the last one of 
the train of cars on Such track. It now be 
comes necessary to uncouple the locomotive 
from the car which is being transferred and 
this is accomplished by means of the cam 124 
located between the rails of the track 1. 
When the roller 122 rides over the cam 124, 
the forward end of the lever 120 is depressed, 
thus releasing it from the end of the coupler 
member 42 at the end of the car. This leaves 
the locomotive free to be moved back onto 
the transfer car in order to performanother transferring operation. 
The transfer car of Figs. 1 to 6 and the 

means for supporting itare shown in very 
simple form, and it will be understood that 
the design may be elaborated and may be ex 
tended, depending upon conditions. Addi 
tional tracks and supporting wheels may be 
supplied to meeti requirements. No means 
are shown for locking the transfer cars in 
their abutting positions with respect to the 
tracks 1 and 12, but it will be understood 
that suitable devices for this purpose may be 
employed and that their operation may be 
made automatic, if desired. The shifting 
means on the transfer cars are shown and 
described as locomotives, but it will be un 
derstood that othershifting means might be 
employed to which the termilocomotive may 
not be aptly applied, and that the invention 
contemplates any and all' shifting members 
carried by the transfer cars and operated by 
electric motors so as to pull the work cars 
onto the transfer cars and push them off 
again. Suitable indexing devices may also 
be employed with the transfer cars of Fig. 7, 
if desired, in order to make the tracks on the 

80 

85 

90 

OO 

OS 

0 

5 

125 

e3 in connection with the apparatus of Figs. 1 transfer cars line up properly with the tracks 10 



0 

20 

3 5 

4 5 

1,861,659 

1 and 12, Such devices being well-known in 
the art. - 
What claim is: 
1. The combination with a pair of parallel 

tracks adapted to carry a series of cars or 
tables, a transfer carat the ends of said 
tracks provided with a track and mounted 
for movement transversely of said parallel 
tracks, So that in one position the track on 
the transfer car is in alignment with one of 
said parallel tracks and in another position 
is in alignment with the other of said par 
allel tracks, an electric motor for moving the 
transfer carback and forth between said po 
sitions, a shifting member on the transfer car 
track, an electric motor for moving the shift 
ing member back and forth, means for mov 
ing the cars on one of said parallel tracks 
continuously toward the end thereof adiacent 
the transfer car, and control means, includ 
ing a control motor, a rotating switch device 
operated thereby, and a switch for starting 
the control motor when the end member of 
the moving cars approaches the end of its 
track, for automatically transferring said 
end car from the end of its track to the end 
of the other parallel track, said transfer in 
cluding the forward movement of the shift 
ing memberto coupling engagement with the 
end car, the reverse movement of the shift: 
ing member to carry said end car onto the 
track of the transfer car, the movement of 
the transfer carto position with its track in 
alignment with the other parallel track, and 
the movement of the shifting member for 
Ward to push the end car onto such other 
track. - - 

2. The combination with a pair of parallel 
tracks adapted to carry a series of cars or 
tables, a transfer caratthe ends of said tracks 
provided with a track and mounted formove 
ment transversely of Said parallel tracks, so 
that in one position the track on the transfer 
car is in alignment with one of said parallel 
tracks and in another position is in alignment 
with the other of said parallel tracks, an elec 
tricanotor for movingthetransfer carback and 
forth between said positions, a shifting mem 
ber on the trasfer car track, an electric motor 
for inQving the shifting member back and 
forth, means for moving the carson one ofsaid 
paralle tracks continuously toward the end 
thereof adiacent the transfer car, and control 
means, including a control motor, a rotating 
Switch device operated thereby, and a switch 
forstarting the control motor operated by one 
of Said moving cars when the end one of said 
cars approaches the end ofits track, for auto 
matically transferring said end car from the 
end of its track to the end of the other par 
allel track, said transfer including the for 
ward movement of the shifting member to 
coupling engagement with the end car, the 
reverse movement of the shifting memberto 
carry said end car onto the track of the trans 

5 

fer car, the movement of the transfer carto 
position with its track in alignment with the 
other parallel track, and the movement of 
the shifting member forward to push the end 
car onto such other track. 

3. The combination with a pair of par 
allel tracks adapted to carry a series of cars 
or tables, a transfer car at the ends of said 
tracks provided with a track and mounted for 
movement transversely of said parallel tracks, 
so that in one position the track on the trans 
fer caris in alignment with one of said par 
ai lei tracks and in another position is in 
alignment with the other of said parallel 
tracks, an electric motor for moving the trans 
fer car back and forth between said posi 
tions, a shifting member on the transfer car 
track, an electric motor for moving the 
shifting member back and forth, means for 
moving the cars on one of said parallel tracks 
continuousiytoward the end thereof adiacent 
the transfer car, and control means, includ 
inga control motor, a rotating switch device 
operated thereby, and a switch for starting 
the control motor When the end member of 
the moving cars approaches the end of its 
track, for automatically transferring said 
end car from the end of its track to the end 
of the other parallel track, said transfer in 
cluding the forward movement of the shifting 
memberto coupling engagement with the end 
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car, the reverse movement of the shifting 
memberto carry said end car onto the track 
of the transfer car, the movement of the 
transfer carto position withits track in align 
ment with the other parallel track, the move 
ment of the shifting member forward to push 
the end car onto such other track, and the 
movement of the transfer car back to start 
ing position with its track in alignment with 
the first of said parallel tracks. 

4, The combination with a pair of parallel 
tracks adapted to carry a series of cars or 
tables, a transfer car at the ends of said 
trackSprovided with a track and mounted for 
movement transversely of Said parallel tracks, 
So that in one position the track on the trans 
fer caris in alignment with one of Said par 
allel tracks and in another position is in 
alignment with the other parallel track, a 
locomotive on the transfer track provided 
with an electric motor for moving it, means 
for moving the cars on one of said parallel 
tracks continuously toward the end thereof 
adiacent the transfer car, a rotatable switch 
device and control motor for turning.it, a 
switch operated by the movement of the cars 
as the end car approaches the end of its track 
for causing the starting of the control motor, 
means brought into play by the movement 
of the rotatable switch device causing the 
actuation of the locomotive motor to ad 
vance the locomotive into abutting re 
lation with the end car, automatic coupling 
means for coupling the locomotive to the end 

100 

05 

0 

15 

20 

2 5 



i) 

40 

60 

6 

car when they are broughtinto abutting rela 
tion, means operated by the rotating switch 
device to reverse the locomotive motor after 
the locomotive is coupled to the end car and 
cause it to move the end car onto the transfer 
car, an electric motor for moving the transfer 
car, means operated by the rotating switch 
device for causing the actuation of the trans 
fer car motor to cause it to move the trans 
fer car to position in alignment with the 
other parallel track after the locomotive has 
moved said end car onto the transfer track, 
and means operated by the rotating switch 
device for reversing the locomotive motor and 
causing it to move the end car onto said other 
parallel track after the transfer carhas 
reached its position with its track in align 
ment with said parallel track. 

5. The combination with a pair of parallel 
tracks adapted to carry a series of cars or 
tables, a transfer car at the ends of said 
tracks provided with a track and mounted for 
movement transversely of said parallel 
tracks, so that in one position the track on 
the transfer car is in alignment with one 
of said parallel tracks and in another posi 
tion is in alignment with the other parallel 
track, a locomotive on the transfer track pro 
vided with an electric motor for moving it, 
means for moving the cars on One of said 
parallel tracks continuously toward the end 
thereof adiacent the transfer car, a rotatable 
switch device and control motor for turning 
it, a switch operated by the movement of the 
cars as the end car approaches the end of 
its track for causing the starting of the con 
trol motor, meansbrought into play by the 
movement of the rotatable switch device caus 
ing the actuation of the locomotive motor to 
advance the locomotive into abutting relation 
with the end car, automatic coupling means 
for coupling the locomotive to the end car 
when they arebroughtinto abutting relation, 
means operated by the rotating switch device 
to reverse the locomotive motor after the lo 
comotive is coupled to the end car and cause 
it to move the end car onto the transfer car, 
an electric motor for moving the transfer car, 
means operated by the rotating switch device 
for causing the actuation of the transfer car 
motor to cause it to move the transfer car 
to position in alignment with the other par 
allel track after the locomotive has moved 

i said end car onto the transfer track, means 
operated by the rotating switch device for 
reversing the locomotive motor and causing 
it to move the end car onto said other par 
allel track after the transfer car has reached 
its position in alignment with said parallel 
track, automatic means for uncoupling the 
locomotive from the end car, means operated 
by the rotating switch device for causing the 
movement of the locomotive back onto the 
transfer car, and for moving the transfer 

1929. 

1,861,659 

carback to starting position with its track in 
alignment with the first parallel track. 

6. The combination with a pair of parallel 
tracks adapted to carry a series of cars or 
tables, and means for transferring said cars 
from one track to the other comprising a pair 
of parallel arms mounted for Swinging move 
ment upon spaced supports intermediate the 
tracks at the ends thereof, a transfer car to 
which the arms are pivoted at their outer 
ends, and a track extending longitudinally 
of the transfer car and adapted to align with 
one of said parallel tracks when the arms are 
in one extreme of Swinging movement, and 
to align with the other of said parallel tracks 
When in the other extreme of Swinging move 
ment. i 

7. The combination with a pair of parallel 
tracks adapted to carry a series of cars or 
tables, and means for transferring said cars 
from one track to the other comprising a 
transfer carat the ends of the tracks provided 
with a track extendinglongitudinally there 
of, and a pair of parallel arms engaging the 
transfer car and moving it back and forth 
between the two parallel tracks, said arms being of equal length, pivoted to the car at 
their outer ends and pivotally supported at 
their inner ends on a line extending midway 
between the two parallel tracks parallel thereto. 

8. The combination with a pair of parallel 
tracks adapted to carry a series of cars or 
tables, and means for transferring said cars 
fromone track to the other comprising a 
transfer car at the ends of the tracks pro 
vided with a track extending longitudinally 
thereof, a pair of parallel arms engaging the 
car as it moves back and forth between the 
two parallel tracks, and power means for 
swinging the arms, said arms being of equal 
length, pivoted to the car at theirouter ends and pivotally supported at their inner ends 
on a line extending midway between the two parallel tracks parallelthereto. 
In testimonywhereof, have hereunto sub 

Scribed my name this 26th day of December, 
i JOHN H. FOX. 
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