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UNITED STATES PATENT office 
MILLING MACHINE 

Newman M. Marsilius, Trumbull, Conn. 
Original application August 28, 1941, Serial No. 

408,580, now Patent No. 2,353,480, dated July 
11, 1944. Divided and this application Decem 
ber 16, 1943, Serial No. 514,495 

2 Claims. 

This invention relates to new and useful im 
provements in machines and has particular re 
lation to milling machines. - 
The objects and advantages of the invention 

Will become apparent from a consideration of the 
following detailed description taken in connection 
with the accompanying drawings wherein a satis 
factory embodiment of the invention is shown. 
However, it is to be understood that the invention 
is not limited to the details disclosed but includes 
all such variations and modifications as fall within 
the spirit of the invention and the scope of the 
appended claims. 
In the drawings: . 
Fig. 1 is a view partly in side elevation and part 

ly in longitudinal section showing a machine made 
in accordance With the invention; 

Fig. 2 is an enlarged transverse sectional view 
taken as along the line 2-2 of Fig. 1; and 

Fig. 3 is a detail Sectional view on a large scale, 
the view being taken as along the line 3-3 of 
Fig. 1, but with parts omitted. 

- The present application is a division of my 
application Serial Number 408,580 filed August 28, 
1941, now Patent No. 2,353,480 of July 11, 1944. 

Referring in detail to the drawings the milling 
machine of the invention, as herein disclosed, 
comprises, generally, a base fo, a bed on said 
base, a horizontal tool-head carrying slide 2 on 
Said bed, and a work carrying turret 3 mounted 
on the bed at the forward end of the slide. Car 
ried by the forward end of the slide 2 is a tool 
head generally designated 4. The details of the 
construction and operation of this tool-head are 
given in my parent application above identified 
and Since Such details form no particular part of 
the present case they are not further considered 
herein. The present invention is concerned more 
particularly with the means for imparting hori 
Zontal movement to the slide 2. 

Base (), bed f and slide 2 are hollow, prefer 
ably castings, and while the slide is movable 
longitudinally on the bed the latter is secured to 
the base as by the bolts 5. At its upper side the 
bed is provided with undercut ways 6 and 7 
in opposing relation and the lower side of the 
slide 2 is provided with rails 8 and 9 operating 
on said Ways. Preferably a gib 20 is employed 
between rail f9 and way 7 for adjustment to take 
up for wear. It will be clear that the rails or ex 
tensions f& and 9 prevent any vertical movement 
of the slide on the bed but that the slide is Sup 
ported by and movable longitudinally of the bed. 
Bed comprises side Walls 2 and 22 of which 

the former removably supports a bearing 23 

(Cl. 90-15.1). - 
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secured as by bolts 24 while the latter has an 
opening 25 over which is bolted a combined plate 
and bearing bracket 26, secured in place as by 
bolts 27. Mounted on the bracket 26 and secured 
as by bolts 29 is a bearing 28 in alignment with 
the bearing 23. A main camshaft 30 is rotatably 
mounted by the bearings 23 and 28. Bracket 26 
may be removed along with bearing 28 for re 
placement of any part (hereinafter to be referred 
to) mounted on the shaft 30 or in fact for replace 
ment of the shaft should that be desirable or 
necessary. 
A key 3 secures to the shaft 30, for turning 

movement therewith, an indexing cam 32, a turret 
locking cam 33, a cam 34 for imparting vertical 
movement to the tool-head 4, a cam 35 for im 
parting horizontal movement to slide 2 and a 
worm wheel36 through which the shaft is driven. 
The cam 32 operates against a roller 37 on the 
upper end of a rack bar 38 and the cam 33 oper 
ates against a roller 39 for imparting movements 
to parts 40 and 4 for locking the turret 3 in 
place and for releasing an indexing pawl (not 
shown) from indexing relation. With the turret. 
The rack bar 38 operates in a housing 42. Cams 
33 and 32 and the means operated and controlled 
by them form no particular part of the present 
claimed invention although they form parts of 
the machine shown. However, they and their 
purpose and mode of operation are fully set forth 
in my parent application above mentioned and it 
is therefore thought they need not be further 
considered herein. . . ' 

In the machine base 0 is an electric motor 43. 
Belts 44 trained over pulleys 45 on the shaft of the 
motor are also trained over pulleys 46 turnable 
about a shaft 47 extending horizontally into the 
bed. of the machine from the rear thereof. 
Shaft 47 is mounted in outside bracket 48 and 
inside bracket 49 and within the bed serves, 
as will appear, to drive a worm gear 50 meshing 
with the worn wheel 36 above mentioned. A 
sheet metal or other guard or casing 5f encloses 
the above mentioned pulleys and belts and has an 
Opening 52 giving access to the faced end portion 
53 of the shaft 47 whereby the latter may be en 
gaged by a wrench or the like for manual turn 
ing while adjusting and tooling the machine for 
any particularly job. 
Actually pulley 46 drives the shaft 47 through a 

clutch 54 one element 55 of which is secured to 
the pulley and the movable or shiftable element 
56 of which is keyed or otherwise secured to the 
shaft, 47 and is shiftable by a yoke 57 having an 
operating rod 58 secured thereto. The details of 
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this clutch mechanism are fully disclosed in my 
parent application and will not be repeated here 
in. However, it will be clear that on manipula 
tion of the rod 58 the pulley 4.6 may be connected 
with and disconnected from the shaft 47 to start 
and stop the driving-of said shaft and thus of the 
entire machihe. Thie foregoing is trtie since Ön 
disconnecting or opening of the clutch the shaft 
47 is no longer driven and the cam shaft 30 to 
gether with the cams thereon will be stationary as 
Worm. Wheel 36 will not be driven. . . . . . . . 
A rack 6 having its teeth disposed downwardly. 

2 as by bolts 
i litri-, - 

is the stem:90 will result in longitudinal adjustment 

A.- ... 2 

is secured to a wall 62 of the slide 
63. Preferably these bolts pass thrdui 
Zontal slots 64 in the body of the rack whereby 
on loosening of the bolts the rack hiay Eje 3d 
justed forwardly and rearwardly on the slide to 
vary the stroke of the latter as will be made to 
appear. Riding against the cam 35 is a roller 
65 on the rear or inner end of a bar 66 having 
rack teeth.67 meshing with the teeth of a rela 
tively small diameter gear 63 fixed to a short 
shaft 69 impurited by a bracket T0. Also fixed to 
the shaft 69 is a gear II of larger diameter, as 

25 of twice the diameter of gear 68, meshing with the 
teeth of the rack 6 fixed to the slide 2. 
From the above it will be seen that as the high . 

if the cam35 rides under the roller e5 the ill be advanced andrieshing "with the 
gear 68 will impart a rotary movement to the 
latter and to the larger gear . As the latter 
gear is in mesh with the teeth of the 'rack bar 
6t-secured to the slide 2 is will be clear that the 
slide and the tool-head facarried thereby will 
be advanced. . . . . . . . . . The intervening rack 66 and the gears 68 and 
7 are employed in order that a slight rise in the 
cam-35 may be used to give a rather long stroke 
to the slide? 2. For example, if thieratio of the 
-gears and 68 is two to one, a dine irich rise 
on the cam will mean a two-inch stroke to the 
slide. Thus without using a large cumbersome 
cam a substantial movement may be imparted 
to the slide. By adjusting the position of the 
rack:6fs on the slide (as will be described) the 
effective movement of the slide by the cáin 35, 'maybe adjusted 

fool-head 4 mounts a tool f2 driven from a motor -73 through a beit -74. All of these parts 
are:-mounted on the slide f2. The tool-head as 
'a whole is vertically slidable on the forward end 
of the horizontal slide? 2 and means are provided 
for-moving the head on the slide. To this end, 
in its forward wall 15 the slide is provided with 
a vertical slot is through which extends a shaft it 
71 carrying a gear 78 the teeth of which imésh 
with the teeth of a rack bar 79 secured against 

ertical edge of a recess in the head. With 
this construction it will be cléar that as a turn 
ing movement is imparted to the shaft 77 the 
tool head 4 will have vertical movement in 
parted thereto. . . . . . . . 

It is to be understóod that the shaft it is turned 
first in one direction and then in the opposite 
direction whereby the tool-head f4 is given move 
ments in timed relation with other movements 
of the machine all as fully set forth in my parent 
application. For the most part shaft it is located 
within the slide 12 and is supported adjacent 
is rear end by a combined bracket and housing 
80 and toward its forward end by a bracket 8 
mounted on a removable plate. 82 and carrying 
a bearing 83 in which the shaft is supported. 
Shaft 77 is turned in opposite directions by . 

different means. Thus on the rear portion of 
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4. 
said shaft within the bracket and bearing means 
80 is a gear 84 meshing with the teeth of a 
vertically disposed rack 85 also located within 
said housing 80. Rack 85 has a tubular opening 
86 therethrough and in which is located a sleeve 
87 turnable in the rack but held against longi 
tudfrial movement relative thereto by a bottom 
flange 88 at the lower end of the rack and a cap 
89 at the upper end of the rack. Threaded into 

10 the sleeve 87 is a stem 90 carrying a roller 9 
riding against the cam 34 above mentioned. The 
upper end 92 of the sleeve 87 is faced to be en 
gaged by a Wrenich, or other tool for turning of 
the sleeve whereby its threaded engagement with 

:6f such stem relative to the rack 85 whereby to 
chiaige the effective relation of the latter to the 
cam 34 and the gear 84. 

It will be understood that as the high part of 
cam 34 rides under the roller 9 the rack 85 
will be raised and nieshing with the teeth of gear 84 the shaft TT will be turned in a tirection to 

20 

operate through the gear ife and rack 19 and 
lower the tool-head fa to bring the tool 2 into 
engagement with work on the tirret f3. 
high part of carn 34 recedes the tool-head 
raised to carry the tool away from the work and 
as this rhdvement takes place the teeth 6f rack 
19 rotate the gear 8 in the opposite direction and 

o thus the shaft it is rotated in a to 
34. The 

to-feed rack 8 

mentioned upward movement is ifiparted to the 
tool-head 4 by a weight 93 from which a 
94 is carried over sprockets'95, 96 and 97 an 
downwardly and attached to the tod-head as ?t 
98. , - . 

By a means similar to that just described the 
return horizontal movement is imparted to the 
slide f2. Thus a chain 99 has one end attached 
at 00 to the forward wall 75 of the slide and such 
chain is carried downwardly over sprockets FO 
and 02 and at its lower-erid attached to a weight 
- 03. Fig. 3'shows how the sprocket 97 is mounted 
slide2, sprocket fol is mounted by a bracke 
f5 on the top wall of bed, sprockets 96 and 
f62 are mounted by a bracket fö6 on the top wall fö7 of base fo and sprocket '95 is mounted by a 

cket fd3 suspended from the top base wall 

will be"u 

50 

the drawings it 

5the weight serves 
in noverient fia.in 

taining the fólier on the eam. In eonnectié 
with the adjustment of: M he raek 6 it is note 
that when the bolts'63'have been loosened, and 

head fa. When a piece of work is brought 
the workstation cam34 raises the rack bar hav 75 ing the teeth 85 and thirough gear 84 rotates the 

by a bracket fo4"secured to the top wall of the 
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shaft 77 in a direction to have its gear 78 oper 
ate on the rack 79 of the tool-head in a manner 
to lower the latter to bring the tool 72 against 
the Work. 
At this time cam 35 acting against roller 65 

advances the rack bar 66 to rotate gear 68 and 
thus gear 7 to have the latter acting through 
the rack bar 6 move the slide 2 forwardly car 
rying the tool 72 across the work. When the cut 
has been made the high part of cam 34 recedes 
from under roller 9 and the weight 93 acting 
through chain 94 raises the tool-head 4 lift 
ing the tool off the work and the high point of 
cam 35 receding from roller 65 the weight 03 
acting through the chain 99 retracts the slide 2 
and the tool-head 4 carried thereby, to their 
normal positions. 
Having thus Set forth the nature of my inven 

tion, what I claim is: 
1. A tool actuating mechanism for a milling 

machine comprising a bed, a tool holding side 
reciprocatable on said bed, a rack Secured to Said 
slide, a first gear mounted in said bed and engag 
ing said rack, a second gear integral and con 
centric with said gear and of lesser diameter, a 
rack reciprocatedly mounted in Said bed and en 
gaging said second gear, a cam movably mounted 
in said bed and engaging an end of said second 
mentioned rack, an actuating means for said cam, 
whereby actuation of said cam reciprocates said 
second rack, causing rotation of Said second gear 
to effect rotation of said first gear for the pur 
pose of reciprocating said first rack and said 
slide to an extent amplified by said gears so 
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as to be greater than the extent of reciproca 
tion of Said second rack. 

2. A milling machine comprising a bed, a re 
ciprocatable tool holding slide, a rack Secured to 
Said slide and having teeth facing said bed, a 
first gear rotatably mounted in said bed and 
engaging Said slide, a Second gear of Smaller 
diameter than said first gear and concentric and 
integral thereWith and adjacent thereto, a second 
rack slideably Supported in said bed and engag 
ing Said Second gear, a cam rotatably supported 
within said bed and disposed below said slide, 
Said Second rack having an end engaging said 
cam, and means for rotating said calm, whereby 
actuation of said cam reciprocates said second 
rack causing rotation of Said second gear to 
effect rotation of said first gear for the purpose 
of reciprocating Said first rack and said slide to 
an extent amplified by said gears so as to be 
greater than the extent of reciprocation of said 
second rack. 
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