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WILLIAN, J. H.AGIVIAN AND EDWARD H. WRAY, OF PHILADELPHIA, PENINSYLVANIA, 
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To all whom, it may concern. 
Be it known that we, WILLIAM J. HAGMAN 

and EpwARD H. WRAY, citizens of the United 
States, residing at Philadelphia, in the 
county of Philadelphia and State of Penn 
sylvania, have invented certain new and 
useful Improvements in Slotting Machines, 
of which the following is a specification, 
This invention relates to slotting machines 

and particularly to an improved slotting 
machine of the type commonly called loco 
notive frame slotters. Such a machine is 
illustrated in our Patent No. 964,421 dated 
July 12, 1910. A machine of this type broad 
ly comprises a bed along which is slidable 
one or a plurality of heads spanning the 
bed, each head comprising a cross rail on 
which is mounted for transverse sliding 
novement a tool supporting Saddle. Means 
is provided for traversing and synchro 
nously feeding the head and saddle on their 
respective guides. It is the primary object 
of the invention to provide improved means 
for performing these functions. 

Heretofore the feeding mechanism for the 
head and saddle have been operated from 
the main power means of the machine. In 
the improved machine herein disclosed the 
feeding operation is preferably accomplished 
from an independent source of power, as the 
electric feed motor means illustrated in the 
d'awings, motor control means being pro 
vided for intermittently operating the motor 
means to perform the feeding operation. 

It is an object of the invention to provide 
an improved slotter of this type wherein 
the head and Saddle may be fed in a definite 
relative 'atio from the feed motor means and 
wherein supplemental means is provided for 
relatively varying the feeding movements of 
Such elements. 
A further and more specific object of the 

invention is to provide a head and saddle 
mechanism of the type stated, a motor for 
feeding such elements in a constant relative 
ratio and supplemental mechanism compris 
ing change speed gearing for varying the 
relative feeding movements of the elements. 

With these and other objects in view, our 
invention consists in the features of con 
struction and operation set forth in the fol 
lowing specification and illustrated in the 

Serial No. 501,131. 

accompanying drawings. In such drawings 
annexed hereto and forming a part of this 
Specification, we have illustrated certain em 
bodiments of our invention in a locomotive 
frame slotter but it will be understood that 
the invention can be otherwise embodied and 
that the drawings are not to be construed 
as defining or limiting the scope of the in 
vention, the claims appended to this speci 
fication being relied upon for that purpose. 

Referring to the figures of the drawings: 
Figue 1 is an end elevation partially in 

Section of a frame slotter comprising the 

55 

present invention, such view being taken ap 
proximately on line 1-1 of Fig. 2. 

Fig. 2 is a sectional plan view thereof, 
taken approximately on line 2-2 of Fig. 3. 

Fig. 3 is a detail sectional view taken 
approximately on line 3-3 of Fig. 2, certain 
change speed gearing thereof being shown 
in dot and dash lines. 

Fig. 4 is a vertical Sectional view taken 
approximately on line 4-4 of Fig. 2, cer 
tain parts being shown in elevation. 

Fig 5 is a diagrammatic view illustrat 
ing an electric control system for the tool 
feeding and traversing mechanism, such 
mechanism comprising a modified form of 
our invention. 

Referring to Figs. 1 to 4 of the drawings, 
1 indicates the main frame or bed of the 
machine which is ordinarily relatively long. 
Horizontal guideways 2 are provided at op 
posite sides of the bed for receiving the tool 
heads or calliages 3. in the drawings, we 
have illustrated but one such head although 
it will be understood that one or a plurality 
of Such heads, as disclosed in our aforesaid 
patent, may be provided. This head com 
prises two uprights 4 resting on the guide 
Ways and integrally connected at their upper 
ends to provide a support for an angularly 
adjustable member 5. The member 5 pro 
vides a cross rail 6 on which is slidably 
mounted a tool supporting saddle 7. The 
member 5 with the cross rail 6 thereon is 
slightly adjustable about a vertical axis, bolt 
and slot connections 8 being provided be 
tween the head 3 and member 5 for permit 
ting Such adjustment and for securing the 
member 5 in its adjusted positions. A cutter 
bar 9 is mounted for vertical reciprocation 
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in the saddle, a screw 10 being adapted to 
reciprocate the bai'. 

For the purpose of feeding and travers 
ing the head and saddle along their respec 
tive guides, we have preferred to illustrate 
a mechanism similar in Some respects to that 
disclosed in our before-mentioned patent, 
although it will be understood that the same 
may be variously modified within the scope 
of the appended claims. Extending along 
each side of the bed is a stationary screw 
11 secured in brackets 12 at the ends. .\. 
bracket 13 on each upright 4 is provided 
with a rotatable nut 14 threadedly engag 
ing its screw. These nuts are secured to 
bevel gears 15 meshing with bevel gears 16 
on the lower ends of vertical shafts it. for 
izontal shafts 18 with bevel gears thereo: 
operatively connect the vertical shafts to 
a central shaft 19 about which the meanbei' 
5 is adjustable. This shaft 19 is adapted 
to be operated from a feed motor 20 through 
mechanism hereinafter described. 
The saddle 7 is adapted to be fed and 

traversed along the cross rail 6 by means of 
a rotary screw 21 threadedly engaging a latt 
in the saddle. The screw is adapted to be 
rotated from a shaft 22 through gear's 23, 
24 and 25, the shaft 22 being adapted to 
be driven from the feed motor 20 through 
mechanism to be hereinafter described. 
The motor 20 is mounted on the member 

5 and the motor shaft 26 is provided with 
two pinions 27 and 28 thereon. The pinion 
27 is operatively connected to the verticai 
central shaft 19, for feeding the head 3, 
through the following mechanisin. The 
pinion 27 meshes with a gear 29 loose on 
shaft 22. A shaft 30 is keyed to a sleeve 
31 rotatable in a bearing 32 coaxial with 
shaft 22. The gear 29 and sleeve 31 lave 
clutch teeth on their adjacent ends and the 
gear may be shifted longitudinally to en 
gage such clutch teeth for driving the sleeve 
and shaft. 30. The shaft 30 is operatively 
connected to the central shaft 9 thi'Gligh. 
bevel gears 33. A hand lever 34 is provided 
as illustrated in Figs. 1 and 3 for shifting 
the gear 29. A gear 35 is secured to the 
sleeve 31 and meshes with a gear 36 on a 
shaft 37. A hand wheel 38 is mounted 
on the shaft 37 whereby the head may be 
moved by hand when desired. 

It will be noted that the nechanishin thus 
far described provides an operative coil 
nection from the motor 20 to the head 
carriage 3 for moving the head along its 
guideways 2. The motor is adapted to be 
controlled for either travel'sing the head 
continuously or for feeding the same inter 
mittently as the cutter bar reciprocates. 
The control for the motor also comprises 
means for varying the amount of feeding 
movement imparted to the head there from 
at each feeding movement. Such a motor 
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controlling mechanism is illustrated and de 
scribed in detail in Patent No. 1,342,915 
to S. P. Johnson. Also the motor control 
ling means hereinafter described is adapt 
ed to perform this function. 

In the mechanism illustrated in Figs. 1 to 
4, both the head feed and the saddle feed 
are operated from the single feeding no 
tor 20. As heretofore stated, the extent of 
feeding movement imparted by the motor 
may be varied through the motor control 
means. It is however also desirable, in per 
forming certain operations, to relatively 
vary the feeding movements of the head 
and saddle. One means, comprising change 
speed gearing, for performing this func 
tion will now be described. 
As illustrated in Figs. 2 and 3, a change 

geal' supporting bracket, 39 is mounted on 
a hub 40 about the motor shaft 26. Two 
paii's of gears 41, 41' and 42, 42' are illus 
trated as mounted on studs in slots 43 and 
44 in the bracket. A gear 45 is loosely 
not inted on the before mentioned shaft 22 
and may be made to drive the shaft through 
a cooperating clutch 46 splined to the shaft, 
a hand lever 47 being adapted to shift the 
clutch along the shaft. The drive from the 
pinion 28 on the motor shaft to the gear 
45 is as follows: pinion 28, gear 41, gear 41, 
gear 42, gear 42", gear 45 and clutch 46. 
The gears 41, 41. 42 and 42 may be 
changed as desired to impart the proper 
feed to the saddle through the screw 21 
and to thereby vary the relative feeding 
}novements imparted to the head and sad 
cle respectively. The screw 21 may be ro 
taied by a hand wheel 48 to move the saddle 
by hand for adjusting purposes. 
While in the drawings we have illus 

trated but one head or carriage 3, it will 
be understood that one or a plurality of 
Silch heads may be mounted on the ways 
2, as illustrated in our aforesaid patent. It 
will also be understood that a tool feeding 
and traversing mechanism, such for ex 
ample as that heretofore described, is to be 
provided on each head for controlling the 
movements of the head and saddle respec tively. 

in Fig. 1, we have illustrated one means 
for controlling the motor 20 to perform the 
desii'ed feeding operation. In such mecha 
Inism, 49 indicates a pilot switch for con 
trolling the motor. This switch is adapted 
to be operated from the reciprocating tool 
bar 9 through pivoted means 50 adapted to 
be alternately engaged and oscillated by 
dogs 51 and 52 on the tool bar. A link 
53 connects the means 50 with the pilot 
Svitch. As the tool bar reciprocates yer 
tically, the dogs 51 and 52 alternately en 
gage the means 50 to alternately osciliate 
the same in opposite directions to impart 
an oscillatory movement to the pilot switch. 
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The further operation of the pilot switch on 
the motor whereby the latter operates the 
tool feeding mechanism is hereinafter de 
scribed. Such operation is also fully dis 
closed in the aforesaid Patent No. 1,342,915. 
As illustrated in Fig 1, the said means 50 

includes two pivoted elements 50° each nor 
mally held in operative position by means of 
a spring 50°. The rod 53 connects an arm 
50° of the oscillating element 50 to a crank 
arm 49 of the pilot switch 49. A loosely 
pivoted arm 49 and a spring 49 are pro 
vided in connection. With the arm 49 for 
fully completing the swinging movement of 
the switch arm in both directions. As illus 
trated in Fig. 1, the tool bar 9 is moving 
upwardly. The dog 52 will engage the up 
per element 50 and rock the means 50 
clockwise. Such movement is transmitted 
to the pilot switch and the movement of 
the same to its opposite position is com 
pleted by means of the spring 49°. The 
movement of the tool bar is thereby re 
versed. Upon downward movement of the 
bar, the dog 51 engages the lower element 
i50 and rocks the means 50 anti-clockwise. 
The pilot switch is thereby moved back to 
the first said position and the movement of 
the tool bar again reverses. It should be 
understood that the details of this mecha 
nism do not, within themselves, comprise a 
part of our invention and therefore such de 
tails may be varied as desired. Referring to Fig. 5 of the drawings, we 
have illustrated a modification of our inven 
tion wherein the feeding movements of the 
head and the feeding movements of the tool 
supporting saddle are electrically controlled 
by a systein such as disclosed in the EEE 
cation to Sven P. Johnson and Harry Hard 
ing, Serial No. 441,827, filed February 2nd, 
1921. Separate feed motors are provided for 
feeding the head and the tool-carrying sad 
(le. - 

A pilot switch 60, which is controlled in 
any suitable manner by the movement of the 
cutter bar as, for example, by the means 
shown in Fig. 1 and heretofore described, is 
provided for governing the feeding move 
inents of the head along the bed and the 
feeding movements of the tool carrying Sad 
die along the cross rail. The system shown 
in Fig. 5, which is controlled by the pilot 
switch 60, comprises two sub-systems 61 and 
62, each of which is similar in construction 
and operation to the system disclosed in the 
above mentioned application of Sven P. 
Johnson and Harry Harding. Inasmuch as 
the two sub-systems are similar in construc 
tion and operation, a detail description of 
only one system, namely the sub-system 61 
for controlling the feeding movement of 
the head along the bed will be given. 
The pilot switch 60, which is electrically 

connected to a limit switch 63, controls the 

3. 

operation of a control motor 64. The con 
trol motor 64 directly operates a control 
Switch 65 which in turn governs the op 
eration of a feed motor 66. A feed reverse 
switch 67 is provided for controlling the 
direction of the feeding operation and a 
switch 68 is provided for determining at 
which end of the cutter bar stroke the feed 
ing operation is to be effected. In this re 
gard it may be noted that a feeding op 
eration may be effected at either or both 
ends of the cutter bar stroke. 
A contactor 69, which is governed by the 

control switch 65, is provided not only for 
completing an operating circuit through the 
feed motor 66 but also for completing a 
dynalinic-braking circuit through such mo 
tor upon release of the control switch 65. 
A traverse controller 70 is provided for ef 
fecting a traverse operation of the cutting 
tool at any time and independent of the 
position of any of the parts for effecting a 
feeding operation may occupy. A relay 71, 
which is controlled by the pilot switch 63, 
is provided for completing the energizing 
circuit of the contactor 69 through the con 
trol Switch 65. 
The pilot switch 60, which is diagram 

matically illustrated in Fig 5 of the draw 
ings, essentially consists of two stationary 
contact members 72 and 73 and a movable 
contact member 74. The movable contact 
ing member 74 is provided with an extended 
portion 75 which is operated in any suitable 
manner by the reciprocating movement of 
the cutter bar. It is assumed the exten 
sion 75 is operated near the end of the up 
ward movement of the cutter bar to effect 
engagement between the contact members 73 
and 74. Likewise, near the end of the down 
ward movement of the cutting tool, the con 
tact member 74 is moved into engagement 
with the contact member 72. The feeding 
operation at either end of the cutter bar 
movement is controlled as hereinafter set 
forth. 
The limit switch 63 comprises a movable 

contact segment 76 and five stationary con 
tact members 77 to 81, inclusive. The con 
tact segment 76 is mounted upon a drum 
(not shown) which is directly operated by 
the control moto 64, in the manner set 
forth in the copending application Serial 
No. 441,827, above referred to. The con 
trol motor 64 comprises a field-magnet 
winding 82 and an armature 83. The field 
magnet winding 82 is connected across a 
supply circuit comprising conductors 84 
and 85. The armature 83 is connected 
across the conductors 84 and 85 through the 
feed reverse switch 67 and the limit switch 
63 by means of the pilot switch 60. 
The feed reverse switch 67 comprises three 

movable contact blades 86, 87 and 88 which 
are l'espectively connected to stationary con 
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tact members 89, 90 and 91. The contact 
blades 86, 8 and 8S are adapted to engage 
stationary contact members 92, 93 and 94 
when the switch is in position for effecting 
a feeding operation in a forward direction 
and are adapted to engage stationary con 
tact members 95, 96 and 97 when the switch 
is in position for effecting a feeding op 
eration in a reve'se direction. 
The feed motor 66, which effects opera 

tion of the head along the bed, comprises 
a field-magnet winding 98 and an al'mature 
99. The contactor 69 comprises an energiz 
ing coil 100 and two switch members 101 
and 102. The switch member 101 serves 
to complete an energizing circuit for the 
feed motor (36 upon operation of the con 
tactor and the SWitch member 102 serves to 
complete a dynamic-braking circuit upon re 
lease of the contactor. A resistor 103 is 
provided in the dynamic-braking circuit for 
the feed motor. 
The switch 68 comprises two independ 

ently movable switch blades 104 and 105 and 
two stationary contact inenbers O6 and 
I07. The switch 68 serves to effect feeding 
operation at either or both ends of the move 
inent of the cutter bal'. When the switch 
blade 105 engages the contact member 10, 
a feeding operation is effected at the end 
of the forward movement of the cutter bar, 
and when the switch blade 104 is in engage 
ment with the stationary contact member 
106, a feeding operation is effected at the 
end of the downward move neit of the cut 
te' bar. The relay 71 comprises an energiz 
ing coil 108, which is connected across the 
supply conductors 84 and 85 by means of 
the pilot switch 60. A switch arm 109 is 
operated by the energizing coil 108 to bridge 
stationary contact members 110. The relay 

serves to complete a circuit through the 
control switch 65 and the energizing coil 
100 of the contactor 69. A resistor 111 is 
provided for limiting the speed of the feed 
notor under certain conditions as will here 
inafter be set forth. 
The traverse controller 70 comprises three 

contact segments 112, 113 and 114, which 
are mounted on any suitable drum 115. The 
drum is operated by any suitable handle. 
Stationary contact members 116 to 123, in 
clusive, are provided for engagement with 
the contact segments 112, 113 and 114 ac 
cording to the operative position of the con 
troller. The controller is shown in the off 
position, and, in such position the contact 
Segment 114 engages the contact members 
121 and 123 fol' completing a dynamic-brak 
ing circuit through the feed motor 66. The 
contact segment 112 bridges the stationary 
contact members 116 and 117 for connecting 
various parts of the system to the supply 
conductor 84 to effect feeding operations. 
The control switch 65 comprises a sta 

scribed. 
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tionary contact member 124 and a movable 
contact member 125. The construction of 
the Switch and the parts for operating it are 
described in detail in the copending appli 
cation Serial No. 441,827, and a further de 
scription of such parts in this application is 
deemed unnecessary. However, it may be 
stated that two can members are operated 
by the control motor for respectively closing 
and opening the control switch. The rela 
tive angula' position of such cam members 
dete!', lines the time during which the con 
fi'i switch is maintained in closed position. 
\ioreover, as will be set forth hereinafter, 
the time during which the control switch re 
nails ciosed deter:mines the length of opera 
tion of the feed noto' and accordingly the 
length of the feeding operation. The con 
trol Switch is operated by the control motor 
sinultaneously with the operation of the 
limit switch by the motor. 

ASSunaing the various parts of the sub 
Systeins 61 to be in the position shown in 
Fig. 5 of the drawings and the switch blade 
i05 of the switch 68 to be in engagement 
with the stationary contact member 10, the 
(operation of the control system will be de 

Upon completion of the upward 
j}}ovement of the cutter bar, the contact 
Ianenber 74 of the pilot switch 60 is moved 
into engagement with the stationary contact 
inenber for completing a circuit from 
the Stipply conductors 84 and 85 to effect a 
feeding operation of the head along the bed 
of the machine. One circuit, which is con 
leted through the pilot switch 60, extends 

f'On the Supply conductor 85 through the 
contact member's 74 and 73 of the pilot 
switch, contact nembers 77 and 80, which 
are bridged by the contact segment 76 of 
the limit switch 63, the energizing coil 108 
of the relay 71, armature 83 of the control 
motoi", contact members 92 and 89, which are 
bridged by the switch blade 86, and the 
contact members 16 and 117, which are 
bridged by the contact segment 112, to the 
supply conductor 84. The completion of 
the above circuit effects operation not only 
of the Jelay 71 but also of the control motor 
64. Upon operation of the control motor 
64, the control switch 65 is operated to effect 
cngagement between the contact membe's 
124 and 125. Upon engagement between 
the contact members 124 and 125, a circuit 
is completed which extends from the supply 
conductor 85 through the contact members 
4 and 73 of the pilot switch. 60, contact 
members 77 and 81, which are bridged by 
the contact segment 76 of the limit switch 
63, contact member 107, the switch blade 
105 of the Switch 68, control switch 65, con 
tact heinbers 110, which are bridged by the 
Switch arm 109, energizing coil 100 of the 
contactor 69, contact members 92 and 89, 
which aire bridged by the switch blade 86 
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and the contact members 116 and 117, 
which are bridged by the contact segment 
112, to the Supply conductor 84. 
Thereupon the contactor (39 is operated 

for completing a circuit through the feed 
motor 66. The circuit through the feed 
motor 66 extends from the supply conductor 
85 through the field-magnet winding 98, 
resistor 111, contact member's 91 and 94, 
which are bridged by the switch blade 88, 
contact member 96, switch member 101, 
armature 99, contact member 97, contact 
members 93 and 90, which are bridged by 
the switch blade 87, and the contact mein 
bers 116 and 117, which are bridged by the 
contact segment 112, to the supply conduc 
tor 84. Thereupon the motor 66 is operated 
to effect a feeding operation of the head 
along the bed of the machine. 
At a predetermined time the control 

switch 65 is opened by the control motor 64. 
to limit the feeding operation. Upon open 
ing of the control switch 65, the circuit of 
the energizing coil 100 of the contactor 69 
is opened to release such contactor. The 
circuit through the feed motor 66 is broken and a dynamic-braking circuit is completed 
which extends from one terminal of the 
armature 99 through the switch member 102, 
resistor 103, and contact members 121 and 
123, which are bridged by the contact seg 
ment 114, to the other terminal of the 
armature 99. The dynamic-braking circuit 
effects an efficient and quick stopping of the 
feed motor 66 to limit the feeding opera 
tion. 
The contact segment 76 of the limit 

switch 63 is operated by the control motor 
64 to disengage the contact members 77 and 
81 and to engage the contact members 79 
and 78. The limit switch prepares the 
system for effecting a feeding operation at 
the end of the downward movement of the 
cutter bar. Accordingly, if the blade 104 
of the switch 68 is moved into engagement 
with the contact member 106, a feeding 
operation of the motor 66 will take place at 
the end of the downward movement of the 
cutter bar. The feed motor is operated 
when the pilot switch effects engagement 
between the contact members 74 and 72. 
Inasmuch as the various parts of the system 
operate at the end of the downward move 
ment of the cutter bar to effect a feeding 
operation in a manner exactly similar to 
the operation heretofore set forth for effect 
ing the feeding operation at the end of the 
upward movement of the cutter bar, a fur 
ther description thereof is deemed unneces 
sary. Moreover, a complete description of 
the system for effecting the feeding opera 
tion at either end of the stroke of a recipro 
cating member is completely disclosed in the 
copending application Serial No. 441,827. 
In case it is desired to effect a traverse 

5 

Operation at any time independent of the 
position of the apparatus for effecting a 
feeding operation, the traverse controller 70 
is given a rotation either in a clockwise or 
in a counterclockwise direction according 
to the operation desired. If the controller 
is given a movement of rotation in a clock 
wise direction, a traverse operation in a 
reverse direction is effected and if the con 
troller is given a movement of rotation in 
a counterclockwise direction, a traverse 
operation in a forward direction is effected. 

If the controller is given a movement of 
rotation in a clockwise direction to effect a 
traverse operation in a reverse direction, the 
contact terminal 116 is disconnected from 
the contact segment 112 to open the circuits 
which are adapted to effect a feeding opera 
tion. The dynamic-braking circuit, which 
extends through the contact members 123 
and 121, is opened by reason of the disen 
gagement between the contact member 121 
and the contact segment 114. The contact 
Segment 112 engages the contact terminal 
122 and the contact segment 113 engages 
the contact terminals 118 and 119. The 
portion of the contact segment 112, which 
is disposed adjacent to the contact terminal 
117, extends entirely around the controller 
drum in order to constantly connect such 
segment to the supply conductor 84. In 
Such position of the traverse controller 70, 
a circuit is completed through the feed 
motor 66, which extends from the supply 
conductor 85 through the field-magnet 
winding 98, resistor 11, contact terminals 
119 and 118, which are bridged by the con 
tact segment 113, armature 99 of the feed 
motor 66, and the contact terminals 122 and 
117, which are bridged by the contact seg 
ment 112, to the supply conductor 84. In 
the next position of the controller, the con 
tact segment 113 engages the contact ter 
minal 120 for excluding the resistor 111 
from circuit to increase the speed of opera 
tion of the feed motor. Thus, the traverse 
Operation is effected to rapidly move the 
head on the bed in a reverse direction. 
When it is desired to effect a traverse 

operation in a forward direction, the con 
troller 70 is given a movement of rotation 
in a counterclockwise direction to effect en 
gagement between the contact segment 112 
and the contact terminal 118 and also to 
effect engagement between the contact seg 
ment 113 and the contact terminals 122 and 
119. The contact terminal 116 is disen 
gaged from the contact segment 112 and 
the contact terminal 123 is disengaged from 
the contact segment 114 for the purpose 
heretofore set forth. A complete descrip 
tion of the circuits completed through the 
controller while in the above described 
position is deemed unnecessary. 
The rotation of the feed motor 66 and 
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accordingly the direction in which the head 
of the machine is fed is controllied by the 
feed reverse switch 67. When the switch 
is in the position shown, the head is fed in 
the forward direction and when throVI) to 
the reverse direction, the head is fed in a 
reverse direction. The switch 6 illerely 
controls the direction of current flow 
through the feed motor 66. 
The sub-systein 62, which controls the 

feeding operation of the tool-supportings: - 
dle, is operated by the pilot notor 60 in ex 
actly the same lilanner as the sub-system (31 
which controls the feeding novelinent of the 
head on the bed. The sub-syste)) {32 coil)- 
prises a feed motor 126, a control motor 12 
and a control switch 128 and a limit switch 
129 which are operated by the control moto 
127. A switch 30 is provided for governing 
the dilection of rotation of the feed notor 
126, and a switch 131 is provided for selec 
tively effecting a feeding operation at eithe: 
or both ends of the reciprocating biovements 
of the cutter bar. A contactor 132 is provid 
ed for completing an energizing and a dy 
namic-braking circuit through the feed moto' 
126. A controller 133 is provided for effect 
ing a traverse operation of the feed motor at 
any time independent of the position of the 
apparatus fol' effecting a feeding operation. 
A relay 134 is provided similar to the re 
lay (i. 
The control motoi 127 is governed by the 

pilot switch 60 to operate the control switch 
128 and the limit SWitch 129. The control 
switch 128 operates the contactor 132 and 
accordingly the feed motor 126 to effect, a 
feeding operation of the tool-supporting 
saddle. The switches 130 and 131, the relay 
134 and the controller 133 operate in the 
same manner as like parts in the sub-sys 
tem, 61. - 

From the above description it is apparent 
the pilot switch 60 serves to control two feed 
motors 66 and 126 to effect not only a feed 
ing operation of the head along the bed but 
also to effect a feeding operation of the tool 
carrying saddle on the cross rail. The 
amount of feed effected by either of the 
moto's 66 and 126 may be varied at will hy 
varying the can connection between the 
control motors and the control switches 
which govern the feeding motors. The can 
connections between the control unotors and 
the control switches is completely described 
and claimed in the copending application 
Serial. No. 441,827. Moreover, it is apparent 
the feeding operation. In:ly take place at 
either or both ends of the stroke of the cut 
ter, bar. 
What we claim is: 
1. In a frame slotter, the coin bination of 

a bed, a pair of spaced horizontal guideways 
thereon, a tool supporting head spanning 
the bed and slidably mounted on the guide 
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ways, a horizontal cross rail on the head over 
the bed, a tool saddle slidably mounted oil 
the cross rail, a cutter bar nounted for ie 
ciprocation in the saddle, power meains for 
reciprocating the bar, electric not ol' ) le! is 
for feeding the head along its guideways 
and the saddle along the ci'oss rail in a di 
inite relative ratio respectively, 'onti': 
means for interinittently operating 
jaroto' means to perform the feeding ope 
tion, and supplemental ineans foi' 'elativ 
varying the feeding movements of the heast 
and saddie. 

2. in a frame slotter, the combiiation (f 
a bed, a pair of spaced horizontal glid 
ways thereon, a tool supporting head spall 
ning the bed and slidably mounted on the 
guideways, a horizontal cross raili ()) tile 
head over the bed, a tool saddle slidal 
Hounted on the cross rail, a citier is ' 
alounted for reciprocation in the saddle, 
power neans for reciprocating the bar, elee 
firic motor means for feeding the head along 
its guideways and the saddle along the cross 
rail in a constant relative ratio respectively, 
control means for interinittently operating 
the rotor means to perform the feed 
operation, and means for varying the said 
'elative ratio. 

3. in a fi'anne slottet, the combination of 
a led, a pair of spaced horizontal guideways 
extending along opposite sides thereof, a. 
tool stippolting head spanning the bed and 
slidably not inted on the guideways, a hori 
Zontal cross rail on the head substantially 
at right angles to the guideways, a tools: (i- 
dle slidably mounted on the cross rail, a 
cutter bat mounted for reciprocation in the 
saddie, power means for reciprocating the 
bar, electric moto) means for feedi is 

ric : , 
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head along its guideways and the si 
along the cross Faii in a constant, 'ela is 
ratio respectively, control means foi' inte :- 
inistentiy operating the moto' means to pe:- 
form the feeding operation, suppleinental 
neans for relatively varying the feet it 
movements of the head and saddle, an: 
means supplemental to the feeding means 
for continuously traye'sing the head aid 
saddle in either direction. 

4. In a frame slotter, the celnbination of : 
bed, a pair of spaced horizontal guidew: : 
thereon, a tool Supporting head spanning the 
bed and slidably mounted on the gui 
a horizontal cross rail on the head ovel th: 
bed, a tool saddle slidably mounted on the 
cross rail, a cutter bar mounted for recipro 
cation. On the saddle; power ineans for 'ecipie 
cating the bar, electric moto' means for in 
tel'mittently feeding the head along its guide 
ways and the saddle along the cross rail in 
a constant relative ratio respectively and in 
timed relation to the bar reciprocation, coin 
troi means operated from the tool bar 
ciprocation for intermittently operating the 
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motor means to perform the feeding opera 
tion, and means for varying the said rela 
tive ratio. 

5. In a frame slotter, the combination of 
a bed, a pair of spaced horizontal guide 
Ways thereon, a tool supporting head span 
ning the bed and slidably mounted on the 
guideways, a horizontal cross rail on the 
head over the bed, a tool saddle siidably 
mounted on the cross rail, a cutter bar 
mounted for reciprocation on the saddle, 
power means for reciprocating the bar, 
electric motor means for intermittently feed 
ing the head along its guideways and the 
Saddle along the cross rail in a constant l'el 
ative ratio respectively and in timed relation 
to the bar reciprocation, control means for 
intermittently operating the motor means 
to perform the feeding operation, means for 
varying the said relative ratio, and means 
supplemental to the feeding means for con 
tinuously travelsing the head and saddle in 
either direction. 

6. In a frame slotter, the combination of 
a bed, a pair of spaced horizontal guide 
Ways extending along opposite sides there 
of, a tool supporting head spanning the 
bed and slidably mounted on the guide 
Ways, a horizontal cross rail on the head 
substantially at light angles to the guide 
ways, a tool saddle slidably mounted on the 
cross rail, a cutter bar mounted for recipro 
cation on the saddle, power means for re 
ciprocating the bar, a fixed screw extending 
along each guideway, a rotatable nut on each 
side of the head threadedly engaging each 
screw, electric motor means operatively 
connected with said nuts and with the 
Saddle for feeding the head along its guide 
ways and the saddle along the cross rail 
in a constant relative ratio respectively, 
control means for operating the motor 
means to perform the feeding operation and 
means supplemental to the feeding means 
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(3.) 

for relatively varying the feeding move 
ments of the head and saddle. 

7. In a frame slotter, the combination of a 
bed, a pair of spaced horizontal guideways 
thereon, a tool Supporting head spanning 
the bed and slidably mounted on the guide 
ways, a horizontal cross rail on the head 
over the bed, a tool saddle slidably mounted 
on the cross rail, a cutter bar mounted for 
reciprocation on the saddle, power means 
for reciprocating the bar, a feed motor for 
feeding the head along its guideways and 
the saddle along the cross rail in a definite 
relative ratio respectively, control means for 
intermittently operating the motor to per 
form the feeding operation, and mechanical 
means supplemental to the feeding means 
for relatively varying the feeding move 
ments of the head and saddle. 

8. In a frame slotter, the combination of a 
bed, a pair of spaced horizontal guideways 
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thereon, a tool supporting head spanning 
the bed and slidably mounted on the guide 
ways a horizontal cross rail on the head 
over the bed, a tool saddle slidably mounted 
on the cross rail, a cutter bar mounted for 
Ireciprocation on the saddle, an electric 
motor for reciprocating the bar, a feed 
notor for feeding the head along its guide 
Ways and the saddle along the cross rail in 
a constant relative ratio respectively, con 
trol means for intermittently operating the 
motor to perform the feeding operation, and 
gearing supplemental to the said means for 
relatively varying the feeding movements 
of the head and saddle. 

9. in a frame slotter, the combination of 
a bed a pair of spaced horizontal guide 
ways thereon, a tool supporting head span 
ning the bed and slidably mounted on the 
guideways, a horizontal cross rail on the 
head over the bed, a tool saddle slidably 
mounted on the cross rail, a cutter bar 
mounted for reciprocation on the sad 
de, means for reciprocating the bar, 
mechanism for feeding the head along its 
guide ways, mechanism for feeding the sad 
dle along the cross rail, means for inter 
Inittently operating both said mechanisms 
in a constant relative ratio and in timed 
'elation to the bar reciprocation, and change 
Speed gearing supplemental to one of the 
Said lechanisms for varying the feed im 
paited by the said mechanism. 

10. In a frame slotter, the combination of 
a bed, a pair of spaced horizontal guide 
Ways thereon, a tool supporting head span 
ning the bed and slidably mounted on the 
guideways, a horizontal cross rail on the 
head over the bed, a tool saddle slidably 
mounted on the cross rail, a cutter bar 
mounted for reciprocation on the saddle, 
means for reciprocating the bar, mechanism 
for feeding the head along its guideways, 
mechanism for feeding the saddle along the 
cross rail, means for intermittently operat 
ing both said mechanisms in a constant 
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Irelative ratio and in timed relation to the 
ball reciprocation, change speed gearing 
Supplemental to one of the said mechanisms 
for varying the feed imparted by the said 
mechanisms, and means supplemental to the 
feeding means for continuously traversing 
the head and saddle in either direction. 

11. In a frame slotter, the combination of 
a bed, a pair of spaced horizontal guide 
Ways thereon, a tool supporting head span 
ning the bed and slidably mounted on the 
guideways, a horizontal cross rail on the 
head over the bed, a tool saddle slidably 
mounted on the cross rail, mechanism for 
feeding the head along its guideways, 
mechanism for feeding the saddle along the 
cross rail, a motor on the head for operat 
ing both said mechanisms, control means 
for intermittently operating the motor to 
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perform the feeding operation, and change 
Speed gearing supplemental to one of the 
said mechanisms for varying the feed in 
parted by the said mechanism. 

12. In a frame slotter, the combination of 
a bed, a pair of Spaced horizontal guide 
ways thereon, a tool supporting head span 
ning the bed and slidably mounted on the 
guideways, a horizontal cross rail on the 
head over the bed, a tool saddle slidably 
mounted on the cross rail, a cutter bar 
mounted for reciprocation on the Saddle, 
means for reciprocating the bar, mechanism 
for feeding the head along its guideways, 

1,516, 186 

mechanism for feeding the saddle along the 
CFOSS rail, a motor on the head for Operat 
ing both Said mechanisms, control means 
Operative. On the motor for intermittently 
feeding the head and saddle in a constant 
relative ratio respectively and in timed "e- 
lation to the bar 'ecipi'ocation, and change 
Speed gearing Supplemental to One of the 
said mechanisms for varying the feed in 
pated by the said mechanism. 
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in testimony whereof, we hereto affix our 25 
signatures. 

WLIAM J. HAGMAN. 
EDWARD H. WRAY. 


