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This invention relates to a machine adapt 
ed especially for milling eccentric or non 
circular contours and especially the cheeks 
of a crank shaft, 
The principal objects of the invention are 

to provide means for axially reciprocating 
a pair of milling cutters to cause them to 
produce the desired contour on the two cor 
responding cheeks of the crankshaft while 
the shaft is being turned around; to arrange 
the parts to rotate the shaft about a center 
at Such a distance from the axis of the shaft 
as to enable us to provide the simplest 
Bechanism for controlling the reciprocation 
of the cluttei's in order to trace the desired 
contout; to provide suitable rotary supports 
for the ends of the crankshaft, suitable 
crankshaft holding crotches thereon and ac 
curate locating means for setting the shaft 
at the right position on the supports; to pro 
vide simple means for causing the recipro 
'ation of the cutter spindles and positively 
synchronizing the same with the rotation of 
the crankshaft; to provide an improved 
steady rest suitable for use in an eccentric 
position; and to provide a modified form 
adapted to equalize the cut around the 
work. - 

Other objects and advantages of the in 
vention will appear hereinafter. 

Reference is to be had to the accompany 
ing drawings, in which 

Fig. 1 is a plan of a contour milling ma 
chine constructed in accordance with this in 
vention, shown as Supporting two milling 
cutter shafts for simultaneously milling the 
edges of four cheeks but long enough to per 
init of these cutters being arranged to mill 
any pair of cheeks on the shaft; 

Fig. 2 is a front view of the same; 
Fig. 3 is an end view; 
Fig. 4 is a central vertical section through 

One of the crankshaft supporting bearings 
on the line 4-4 of Fig. 1: 

Fig. 5 is an end view of that bearing; 
Fig. 6 is a sectional view through the driv 

ing elements for rotating the said support; 
Fig. 7 is a sectional view through the 

crankshaft showing one of the cheeks and 
the operation of facing of the edge thereof; 

Fig. S is a side view of the holding crotch 
on the crankshaft Support; 

Fig. 9 is an end view of the same: 

Serial No. 699,651. 

Fig. 10 is a sectional view, similar to Fig. 
but showing the method of positioning the 

three pairs of cranks on the crotch shown 
s in Fig. 9; 

Fig. 11 is a side view of the locator used 
for positioning one of the cranks; 

Fig. 12 is a plan of the same; 
Fig. 13 is an end view of it; 
Fig. 14 is a plan of a crankshaft and the 

Supporting parts showing the cutters in the 
act of milling the edges of two of the cheeks; 

Fig.15 is an end view of the slide for Sup 
porting and operating a cutter spindle, with 
parts shown in section; 

Fig. 16 is a sectional view of the same on 
the broken line 16-16 of Fig. 15: 

Fig. 17 is a side view of the supporting 
slide therefor with the main frame illustrat 
ed in Section; 

Fig. 18 is an end view of the cam for con 
trolling the reciprocation of the milling 
cutters; 

Fig. 19 is a front view of the arm and roll 
Operated by said cam: 

Fig. 20 is a front elevation of part of the 
bed of the machine and the mechanism for 
reciprocating the cutters; 

Fig. 21 is a sectional view of a part of 
the bed showing the hand wheel controlled 
nechanism for shifting the transverse tool 
slide; . 

Fig. 22 is a transverse sectional view of 
the crankshaft and bed of the machine show 
ing the steady rest in elevation: . 

Fig. 23 is a front view of the same partly 
in section; 

Fig. 24 is an end view of the eccentric disc 
constituting a part of the steady rest; 

Fig. 25 is an edge view of the same; 
Fig. 26 is an end view of the mechanism 

for driving the camshaft shown in Fig. 18; 
Figs. 27 and 28 are respectively a plan 

and end view of a modified construction for 
adjusting the work heads: 

Fig. 29 is a central sectional view of the 
clutch: 

Fig. 30 is an end view of it; 
Figs. 31 and 32 are respectively an end 

and side view of another modified construc 
tion for equalizing the cut all around the 
periphery of the work; 

Fig. 33 is a detail of the head and spin 
dle construction; 
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Fig. 34 is a view similar to Fig. 14 show 
ing modifications of the driving crotch; 

Fig. 35 is a front view of the holding 
crotch thereof; 

Fig. 36 is an end view of the Sanre; 
iFig. .37 is a sectional view on the line 

37-37 of Fig. 34; 
Fig. 38 is a face view of a centering plate; 
Fig. 39 is an edge view thereof; 
Fig. 40 is an enlarged face view of a driv 

ing plunger operating mechanism; 
Fig. 41 is a sectional view on the line 

41-41 of Fig. 40; 
Fig. 42 is a side view of the center rest; 
Fig. 43 is an edge view thereof; - 
Fig. 44 is a sectional view on the line 

44-44 of Fig. 43; and 
Fig. 45 is a sectional view of the crank 

shaft showing the cheeks. 
We have shown the invention as applied to 

a machine long enough to mill the contours 
of any set of cheeks of a crank shaft, but 
this machine as presented herewith is intend 
ed to mill only two pairs of them. Tin fact, 
the method of operation is to mill two pairs 
on one machine, then take the crank shaft 
out and put it into another machine exactly 
the same. except that the milling cutters are 
set at a different distance apart. 
In this second machine, a second set of 

cheek contours are milled and then, if the 
crank shaft has six cranks, the shaft is 
transferred to a third machine exactly the 
same, except for the distance apart of the 
milling cutters, and the third set of cheeks 
are milled off. It will be understood that 
this milling operation is performed around 
the peripheries of the cheeks and this mat 
chine is not constructed as shown for per 
forming any other operation, although the 
principles set forth herein and even the de 
tails of construction are applicable for the 
milling of contours of other objects than 
crankshaft cheeks. 
We have shown a bed- or frame 10 for sup 

porting all the parts. The top of this bed is 
divided into two regions, one extending 
along one side at the top for Supporting the 
motors 11 and 12, the two spindles 13, for 
carrying the milling cutters 72 or other tools, 
and the mechanism for driving these spin 
dles from the motor 12, as well as part of 
the mechanism for transmitting power from 
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the motor 11 for driving the crankshaft to 
be operated upon. The other region at the 
top of the bed is designed for receiving the 
means for supporting and rotating the crank 
shaft to be operated upon. 
The motor 12 drives the milling cutter 

spindles 13 through a pinion 14 on the mo 
tor shaft. suitable gearing 15 and shafts con 
nected with and constantly driving a longi 
tudinal shaft 16. To this shaft 16 are slid 
ingly keyed a pair of spiral gears 17 each of 
which drives a gear 18 keyed slidingly to one 

binders 29 near its corners. 
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of the cutter spindles. These spindles are 
supported in the following way:-On the 
frame 10 is fixed a slide plate 25 having 
Ways arranged transversely. On these ways 
is a cross slide 23 adapted to be moved along 
the ways by a screw shaft 24 having a hand 
Wheel 27 at the front of the machine. The 
slide is held in adjusted position by four 

The movement 
of the slide 23 forward is adjustably limited 
by an adjusting screw 26 on the slide and en 
Saging the rear edge of the fixed slide plate 
5. 
In the upper surface of the cross slide 23 

are a pair of longitudinal T-slots 49 having 
bolts extending down into them by which 
two supporting plates 28 are secured on the 
slide at any desired distance apart. These 
plates 28 have ways extending transversely 
of the machine on which are slidably mount 
ed the two cutter slides 22. Each cutter 
slide has a rear hub 19 and a front hub 21 
in transverse align:lent in which the ends of 
one cutter spindle 13 are mounted. The rear 
end of each spindle is mounted in all bear 
ings in the hub 19 which carries the spirai 
gear 17 and which can be noved along the 
shaft 16 to allow for the adjustment of the 
spindle 13 as desired. At the front end 
each of the spindles is provided with a cone 
20 which has a bearing in a bushing located 
in an upwardly extending hub 21 on the 
slide 22. 
The motor 11 is connected by various 

gears, Worms and shafts indicated by the ni 
meral 30 at various points for driving tw. 
transverse shafts 31 on the front of the mi. 
chine. These shafts are provided witi, 
Worms 32 each meshing with a worm wheel 
33 keyed to a hollow rotary spindle 34. 
These heads are mounted to face each othe: 
and rotate in hubs 35 which are secured to 
the bed by shoes 36 and bolts or the like. 
The bed is provided with ways 37 which sup 
port the hubs 35 resting on these ways. 
These hubs 35 are adjusted longitudinally 
along these ways and then these shoes are 
clamped up by the bolts to secure them firm 
ly in their adjusted positions. A sihoulde: 
On the spindle 34 comes up against the gea 
33 at one end and is provided with lock nut 
and washers 38 at the other end for holding 
it firmly against the gear and preventing 
longitudinal motion. 
On the end of each spindle 34 is a flat 

plate 40 having a recess 41 in the back for 
fitting over a central projection on the spin 
dile, so that this plate is centered. It is fixed 
to the head by screws or the like. Mounted 
on the front of this flat plate is an end stop 
42 and the plate is also provided with a hold 
ing crotch 43 having a recess 39 located ec 
centrically, for receiving the end of the 
crankshaft. This crotch is provided with a 
pair of brackets 44 in which are set a pair of 
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bolts 45 adapted to engage the circumference 
of two of the turned pins of the crankshaft 
S, which is to be operated upon. These bolts 
are arranged at an angle to each other of 60 
degrees if the crank shaft has three throws 
as shown. This crotch has a semi-circular 
recess 39. Opposite these bolts 45 and in 
alignment with them are two bolts 46 ad 
justably mounted in a pair of perforated 
Swivel studs 4 mounted on the ciam}) 48. 
The object of these four bolts is to engage 
the first pin of the crankshaft at diamet 
rically opposite points as indicated in Fig. 
10 for the purpose of locking the crankshaft 
in proper position for Operation upon One 
of the pairs of cheeks in this machine. 
When the cheeks C of the pins 3 and 4 are to 
be operated upon as shown, the first pin H. 
is held by the two screws shown in full lines 
in Fig. 10. If the cheeks of pins 2 and 5 
are to be millied, the crankshaft is turned SO 
that the other two screws hold pin 1 as 
shown in dotted lines at the right in Fig. 10. 
The same pin H1 is similarly positioned 

by means of the locking device shown in 
Figs. 11, 12 and 13 when the cheeks of the 
pins 1 and 6 are to be milled. This position 
ing means comprises a plate 50 having two 
perforations 51 by which it is adapted to be 
located properly on two pins 52 extending 
from the bottom of the holding crotch. It 
has two arms 53 extending in opposite direc 
tions from One end and these are provided 
with bolts or screws 54 for locating the #1 
pin as indicated in dotted lines at the bot 
tom of Fig. 10. When so located, the clamp 
48 is tightened up to hold the shaft in that 
position and the locating means is detached 
so that the cheeks of the pins H1 can be 
accessible to the cutters. This is not neces 
sary in the case of the other cheeks. 

It will be understood that the crank shaft, 
for example, the one shown in Fig. 14, is to 
be set by this crotch and locking, means in 
such position that two pairs of cheeks, for 
example, those numbered 3 and 4 in Fig. 14, 
can be milled off around their contours. 
A very important feature of this inven 

El -g 

tion consists of the fact that we do not use 
the center or axis of the shaft S as the center 
on which we turn the crankshaft. On the 
contrary we locate it by the locating devices 
in such a manner that the center of rotation 
is somewhere between the center of the shaft 
S and the center of the pin which connects 
two of the cheeks which are to be contoured. 
The reason for this is to simplify the mecha 
nism for operating or reciprocating the mill 
ing cutters. We find in practice that a 
center chosen about half way between the 
centers of the pin and shaft greatly simplifies 
this mechanism, particularly the can which 
controls it, as will appear. This machine be 
ing designed to mill only two pairs of cheeks 
and those two pairs being those which have 

3. 

the same throw, the axis of the shaft itself 
will be set to rotate about the center above 
mentioned. 
When the shaft is transferred to another 

machine, it is then set up so that it 'Otates 
about a center between the center of the shaft 
and the center of another pair of pins. 
We take power from one of the shafts con 

stituting part of the connections 30 by means 
of a pair of beveiled gears 60 and Vertica 
shaft 61 and transmit it by worm and worm 
wheel 62 to a longitudinal shaft. 63 provided 
with a cam 64. This is the contour cam and 
can be made of simple and convenient shape 
in accordance with this invention. Against 
this cam rests a roll 65 on an arm 66, and the 
cam forces the roll out against the resistance 
of a spring 67 and thus turns a shaft 68 on 
which the arm 66 is keyed. On this shaft 68 
are fixed two gear segments 69 meshing with 
two lacks 70 fixed to the slides 22. Each 
ack is connected with its slide by an adjust 
ing Screw 71 so that small adjustments can 
be made, but it will be obvious that whatever 
the adjustment, the rotation of the cam 64 
through a complete revolution will move the 
slides back and forth once and the speed of 
the slides at any point is determined by the 
shape of the cam. As the shaft. 63 and the 
shafts 31 are positively connected with the 
same driving means their relative speed of 
rotation is constant. Consequently the can 
64 can be designed to keep the cutters 72 al 
ways at the desired point with reference to 
the center on which the crankshaft turns. 

It will be seen that the main slide 23 can 
be adjusted back and forth by hand as oc 
casion may require by means of the hand 
wheel 27 and that the two parallel slides 22 
can be adjusted independently by their 
screws 71 in the same direction. This is the 
direction of feed of the milling cutters 72 by 
the cam 64. The supporting plates can be 
adjusted longitudinally to bring the cutters 
to the positions for milling the desired 
cheeks. 
We have shown a receiver 55 fol' the oil and 

fine pieces of metal. It has a slanting bot 
tom to direct them into a central wire recep 
acle 56. From this the oil drains into the 
oil tank 57 from which it is pumped back 
into the machine. 
When the crankshaft is inserted in th 

machine its end is butted against the stop 42 
to locate it endwise. For the purpose of 
steadying the crankshaft while being oper 
ated upon in the mannel above described. We 
mount on the ways 37 a steady rest frame 73. 
This is secured in adjusted position on the 
ways by means of a shoe 75 and bolts 75 
operating like the shoe 36. Two of these 
steady rests may be used as shown, one at 
each side of the pair of cutters. Each steady 
rest is provided with a semi-circular recess 
76 and with a pivoted cap 77. This cap is 
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also provided with a semi-circular receSS 
registering with and completing the lower 
recess 76. It is held down in clamping posi 
tion by a pivoted bolt and nut 7S. We do 
not rely upon the interior surface of the re 
cess 76 for securing the steadying action but 
we provide the steady rest 73 with two 
clamps 79 and the cap 77 with one. These 
clamps are adjusted radially by bolts 80 and 
held in adjusted position by bolts 81. They 
have inner curved bearing surfaces S2 and 
are adapted to be adjusted to a position for . 
these bearing surfaces to accurately support 
the exterior of an eccentric circular disc 83. 
This disc is made in two parts bolted to 
gether and provided with an eccentric perfo 
ration 84 for receiving one of the pins, as for 
example the pin 2 of the crankshaft. They 
are also provided with two swivel studs S5 
having bolts 86 adapted to project toward 
each other in a straight line and engage at 
diametrically opposite points a part of the 
crankshaft. Now as the crankshaft turns 
about a center between the centers of the pin 
2 and the shaft S, as indicated in Fig. 22, 
the disc 83 will rotate on the center on which 
the shaft turns and the shaft will be steadied 
by this disc mounted as it is in a solid steady 
rest frame. 
The description of the operation of the 

machine has been given in connection with 
the several parts and it is sufficient to Say 
that this machine is shown as set up to mill 
off the contours of the four cheeks connect 
ing the two pins 3 and 4 as shown in Fig. 
14. These four cheeks are milled of in one 
revolution of the shaft, the shaft is re 
moved and placed in another machine 
which will mill off the cheeks corresponding 
with the pins 2 and 5. It is then put into 
a third machine and the cheeks on the pins 
1 and 6 are cut. In each case the crank 
shaft is made to turn about a different cen 
ter, as indicated in Fig. 10. This is the most 
convenient way of operating this device be 
cause the time consumed in rotating the 
shaft through a complete revolution is con 
siderable, in some cases as much as fifteen 
minutes. We find it easier to transfer the 
shafts in this way and use three machines 
because one man has plenty of time to op 
erate the three machines and transfer the 
work from one to the other. 

However, if it is desired to do all the 
work on one machine so that the shaft will 
not have to be taken out and put in another, 
all three of the locating devices shown in 
Figs. 8, 9 and 10 will have to be used. The 
four screws 45 and 46 are left on the ma 
chine whether in use or not but the locator 
50 is used only for one of the three positions 
as it engages the pin 1 the cheeks of which 
have to be milled of, it has to be removed 
after positioning and before the milling op 
eration commences. For a large job it is 
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not as economical to work in this way as : 
is with three machines but it can be dolie 
Satisfactorily if the party has only one ina 
chine and is working on a comparatively 
small job. 

In the form shown in Figs. 27 to 30, 
which is the preferred form, the motor 11, 
as in the other case, drives the hubs 35 
through shafting and gearing numbered 30 
but in the connections I have provided a 
worn 87 on one of the shafts 30 driving a 
corresponding worm wheel 88 which is loose 
On the next shaft of this series. A clutch 
S9 is provided slidingly keyed to the last 
named shaft 30 and adapted to positively 
connect the worn wheel with that shaft. 
This clutch is ordinarily closed in practice 
Éd the action and operation are the same 
as described in connection with the other 
figures. 

It has been stated that the operation of 
this machine is necessarily slow. Therefore 
if it is necessary to turn the work through 
any considerable angle idly, it will consume 
considerable time. This clutch arrangement 
is provided to permit of the turning of the 
worm by hand as rapidly as desired at any 
time. In order to do that the clutch S9 is 
thrown out of operation by means of the 
clutch rod and head 90. Thus the power is 
disconnected from the hub rotating mecha 
nism and that mechanism can be operated 
by a handle 91 slidable on one of the shafts 
30 and adapted to be positively connected 
with it by a pin and slot connection 92. 
Now the two hubs can be rotated and the 
two milling tools moved through their cy 
cle, either with the tools turning on their 
own axes through the connection of the mo 
to 12, or not, as may be desired. The 
connections 61, 62 and 63 are operated by 
this hand operation as will be obvious to 
reciprocate the tools. 
Although the machine set forth above is 

entirely practical, it involves a slight diffi 
culty owing to the fact that while the shaft 
is turning through an arc at one end as 
shown in Fig. 7, the cutting is much more 
rapid, owing to the radius of action, than 
it is when cutting on one of the sides. In 
other words, the cutters do not take a uni 
form cut around the circumference of the 
cheeks and are doing considerably more 
work at one time than at another during a 
complete revolution. For that reason the 
parts have to be operated at such a speed 
as to permit of the most rapid cutting that 
has to take place. This is not a serious ob 
jection but still we have shown in Figs. 31. 
and 32 a method of overcoming the di?li 
culty. In these figures, the parts of the 
machine are substantially the Same as above 
described except with reference to the fea 
tures that will now be referred to in de 
tail. The shaft 61 drives the shaft 63 in the 
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same manner as set forth above. On the 
shaft 63 is placed a bevel gear 95 for driving 
a shaft 96. This drives a shaft 97 on which 
we place two elliptical gears 98. These el 
lipical gear's mesh with companion ellipti 
cal gear's 99 on opposite ends of the two 
Spindles 34 of the hubs 35. Instead of ro 
tating the two spindles 34 at constant speed, 
these spindles are rotated at a varying speed 
controlled by the shape of the effiptical 
geal's. These gears are designed to change 
the Speed of rotation of the spindles 34, and 
consequently of course the crankshaft, ex 
actly in accordance with the shape of the 
elliptical cheeks so that the peripheries of 
these cheeks will rotate at a constant speed 
at the point at which the cutters are located. 

in Figs. 34-41 we have shown a more 
steady form of holding and driving crotch. 
We prefer in this case to use one at both 
ends. The crotch 100 is provided with a 
flat plate 101 fitting against the end of the 
spindle 34 and bolted thereto centrally. The 
crotch itself is a trough-shaped body cen 
tered on the axis of the spindle and extend 
ing therefrom, thus providing a hollow 
Space for receiving the end of the crank 

This trough is a little deeper than 
seni-circular in shape, as indicated in Fig. 
37. Across its top from one vertical edge 
to the other extends a clamp 102 pivoted 
at 103 to one side of the trough of the crotch. 
This is provided with a well known pivot 
bolt 104 on the other side for fastening the 
cover down. The crotch is provided with a 
Web across it under the clamp. The clamp 
and web have semi-circular recesses in which 
are center plates 105 having screws 106 for 
holding them. They are removable and re 
placeable to receive the ends of crankshafts of different sizes and positively locating 
them in proper position with respect to the 
center of the spindle. 
The crotch extends beyond this clamp and 

is provided at its end with another clamp 
107 similarly located and arranged but hay 
ing a semi-elliptical shape inside to permit 
it to receive one of the cheeks C of the crank 
shaft. It also has a pivot pin 103 and piv 
oted locking bolt 104. The end of the crotch 
is provided with a transverse end cut out to 

60 

provide an opening 108. Behind this is a 
block 109 on the crotch for receiving a trans 
yerse adjusting shaft 110 haying a knurled 
head by which it can be manipulated. This 
shaft is supported in a perforation through 
one side of the crotch and has a pinion 111 
on it meshing with a rack 112 on a plunger 
113 carried by the block 109. This plunger 
is arranged parallel to the axis of the crank 
shaft and is moved in and out by the shaft 
110. It is adapted to be moved out into the 
position shown in Fig. 35 for the purpose 
of projecting its conical end into one of the 
holes H with which the crankshaft cheeks 
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are provided, these holes being concentric 
with the pins of the crankshaft. By pro 
jecting this conical end into one of these 
holes it serves to help drive the crankshaft. 
The plunger 113 can be held in its adjusted 
position by a holding screw 114. 
plunger 118 and Screw 114 are held in a 
block 109 which projects through the open 
ing 108. 
Located on the extreme flat front end of 

the Crotch 100 and clamp 107 are two Seg 
ents 117 and 118 forming a circular plate. 

These two segments together constitute a 
complete circle and the two of them are 
bolted to the end of the crotch and clamp 
through holes 119. They have semi-circular 
openings 120 which together form a circle 
for receiving the pin of the crankshaft, this 
opening being located sufficiently off center 
to receive the pin for which it is designed. The plate 117 also has an opening 121 regis 
tering with the opening 108 and through 
this the block 109 projects. The block is se 
cured to segment 117 by screws 116. 
The plate 117-118 is designed as a center 

ing plate and for the purpose of centering 
it a centerest 125 is employed resting on 
the Ways 8. This center rest is provided With centering pieces 126 adapted to be ad 
justed by bolts 128 and held by bolts 127. 
These are all arranged radially and one of 
then is located on an arm 129 pivoted on a 
stud 180. A removable pin 13i holds it in 
position. These centering pieces 126 have 
arcuate inner Surfaces registering with the 
plate 117-118 and tending to hold it to ro 
tate concentrically. It will be obvious that 
the center plate 117-118 rotates around this 
center as the pin of the crankshaft must do. 
Although we have illustrated and de 

Scribed only three forms of the invention we 
are aware of the fact that other modifications 
can be made therein and that the invention 
can be used for the turning, milling or grinding of other elliptical irregular or ec 
centric shapes, and on devices other than 
Crankshafts, without departing from the 
Scope of the invention as expressed in the 
claims. Therefore we do not wish to be 
limited in these respects but what we do 
claim is:- 

1. In a contour milling machine, the com 
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bination with a rotary reciprocable milling 
cutter Spindle operable in a single horizontai 
plane, of means for rotating the work about 
an axis perpendicular to the axis of the 
spindle and located within the periphery to 
be milled, and means positively connected 
With said rotating means for automatically 
reciprocating the spindle at variable speeds 
but in synchronism with the rotation of the 
work. . 

2. In a contour milling machine, the com 
bination with a reciprocable rotary milling 
cutter spindle operable in a single horizontai 
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plane, of means for rotating the work about 
an axis perpendicular to the axis of the spindle, and means positively connected 
therewith for reciprocating the spindle in 
synchronism with the rotation of the work 
and at such varying speeds during a con: 
plete rotation of the work that the work will 
rotate through a complete revolution while 
the spindle moves back and forth through, a complete reciprocation and the spindle will 
be at all times at the required distance from 
the axis of rotation of the work. 

3. In a machine for milling crankshafts, 
the combination with a rotary milling cut 
ter spindle operable in a single horizontal 
plane, of means for supporting the crank 
shaft and rotating it about an axis at a dis 
tance from the axis of the shaft, and driven 
means for reciprocating said spindle at such 
a rate as to keep a pair of cheeks thereon 
in contact with the cutting face of a cutter 
on the spindle throughout a complete revolu 
tion of the crankshaft. 

4. In a machine for milling crankshaft 
5 cheeks, the combination with a rotary and 

axially reciprocable cutter spindle, and 
means for reciprocating the spindle, of 
means for supporting a crankshaft with its 
axis at right angles to the axis of the spindle 
and rotating it about an axis at a distance 
from its own axis and from the center of a 
crank pin, connecting the cheeks to be milled, 
to keep said cheeks in contact with the cut 
ting face of the cutter throughout a revolu 
tion of the crankshaft. 

5. In a machine for milling the cheeks of 
a crankshaft, the combination with a rotary 
milling cutter spindle having a cutter on the 
end thereof and provided with a flat cut 
ting face, means to reciprocate said cutter in 
a horizontal plane, of means for supporting 
a crankshaft in position for a pair of cheeks 
thereon to come in contact with said flat 
cutting face and rotating it about an axis 
located between the center of the crank pin 
connecting said pair of cheeks and the axis 
of the crankshaft, and positive connections 
between the reciprocating means and the ro 
tary means arranged to cause them to op 
erate in synchronism to cause the shaft to 
rotate through a complete revolution while 
the spindle completes a reciprocation back 
and forth. 

6. In a crankshaft cheek contour milling 
machine, the combination with a rotary and 
axially reciprocable milling cutter spindle, 
and means for rotating said spindle, of a 
pair of heads adjustable toward and from 
each other, each being provided with means 
for engaging the first crank pin of the crank 
shaft at diametrically opposite points there 
on and locating said pin in a definite posi 
tion around the axis of the crankshaft and 
centering the crankshaft to rotate with said 
head about an axis located between the cen 
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ter of another crank pin on the shaft and 
the axis of the shaft, a driving means, and 
means positively connected with the driving 
means for rotating said heads and for re 
ciprocating said spindle. 

7. In a machine of the character described, 
the combination with a cutter spindle, means 
for rotating it, and means for axially re 
ciprocating it, of a pair of heads arranged 
in axial alignment, means for rotating said 
heads positively in synchronism with the 
reciprocation of the cutter spindle, and 
means on said heads for engaging the end 
crank pins of the crankshaft to be operated 
upon and so locating said crank pins that the 
shaft will be rotated by the heads on an axis 
located at a point between the center of an 
other crank pin on the 'shaft and the axis of 
the shaft. 

8. In a machine of the character described, 
the combination with a pair of heads and 
means for rotating them, of a holding crotch 
mounted on each head and having a rest for 
the end of the crankshaft located eccentri 
cally, a clamp pivoted to said holding crotch 
and adapted to clamp the end of the shaft to 
the crotch in said eccentric position, and 
means on the crotch and clamp for locating 
one of the crank pins of the shaft in proper 
position for causing the shaft to be rotated 
about an axis between the axis of the shaft 
and the center of another one of the crank 
pins on the shaft. 

9. In a machine of the character described, 
the combination with a pair of heads and 
means for rotating them, of a holding crotch 
mounted on each head, a clamp movably 
mounted on the holding crotch, said clamp 
and crotch having an eccentrically located 
recess for receiving a journal of the crank 
shaft and rotating it about a center at a 
distance from the center of said journal, 
said clamp and crotch having means there 
on for locating one crank pin of the shaft in 
different positions around the center thereof. 

10. In a machine of the character de 
Scribed, the combination with a pair of heads 
and means for rotating them, of a holding 
crotch, mounted on each head, a clamp mov 
ably mounted on the holding crotch, means 
for Securing the clamp to the crotch, said 
clamp and crotch having an eccentrically lo 
cated recess for receiving the end of the 
crankshaft and rotating it about a center 
at a distance from the center of said end, 
said clamp and crotch having means thereon 
for locating the first crank pin of the shaft 
in different positions around the center there 
of to permit of changing the position of the 
crankshaft in the machine to cut the contour 
of cheeks located at an angle to each other. 

11. In a machine of the character de 
scribed the combination of a pair of rotary 
heads in axial alignment, a holding crotch 
carried by each one, a crotch clamp carried 
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by each holding crotch and adapted to be 
Secured thereto, the two crotches and clamps 
having recesses in axial alignment for re 
ceiving the journals of a crank shaft, and a 
plurality of aneans located on one ci'otch and 
clamp and spaced around the center for en 
gaging one of the crank pins of the crank 
shaft in different positions around the ceil 
ter so as to permit of the cutting of the con 
tour of a pair of cheeks on the shaft. 

12. In a machine of the character de 
Sciibed, the combination of a pair of rotary 
heads in axial alignment, a holding crotch 
'arried by each one, a crotch clamp carried 
by each holding crotch and adapted to be 
secured thereto, the two crotches and 
ciamps, having recesses in axial alignment 
for receiving the journals of a crankshaft, 
and a plurality of pairs of screws adjust 
able toward each other and located in align 
ment on the crotch and clamp, the axial ine 
of said screws of each pair being tangent 
to a circle drawn from the center of said 
'ecess, for engaging one of the crank pins 

i; of the crank shaft in different positions 
around the center so as to permit of the cut 
ting of the contour of any pair of cheeks on 
the shaft. 

13. In a machine of the character de 
f: scribed, the combination of a pair of rotary 
heads in axial alignment, a holding crotch 
carried by each one, a crotch clamp carried 
by each holding crotch and adapted to be 
Secured thereto, the two crotches and clamps 
having recesses in axial alignment for re 
ceiving the journals of a crankshaft and a 
plurality of means located on the crotch and 
clan p and spaced at equal angles around 
the center for engaging one of the crank 
pins of the crankshaft in different positions 
around the center, said engaging means coin 
prising a locator detachably mounted on the 
hoiding crotch and having means for en 
gaging the opposite sides of a crank pin be 
tween a pair of cheeks that are to be ina 
chined. 

i4. In a crankshaft milling machine, the 
combination with a milling cutter spindle, 
of a bed for supporting it, said bed having 
a pair of longitudinal ways, a hub mounted 
to slice on said ways, means for claimping 
the hub to the ways, said hub having a cylin 
drical passage therethrough, a head rotat 
ably mounted in said passage, a worm gear 
fixed on the head and located within the 
hub, means for positively rotating Said gear 
to rotate the head, and means on the end of 
the head for locating one of the crank pins 
of the crankshaft to be operated upon in a 
certain position around the circumference 
of the head. 

15. In a milling machine, the combination 
with a milling cutter spindle, of a bed for 
supporting it, said bed having a pair of 
longitudinal ways, a hub mounted to slide On 

and locating said 
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said ways, means for clamping the hub to 
the ways, 
Sage therethrough, a head rotatably mount 
ed in said passage, a gear on the head, means 
for Totating said gear to rotate the head, 
and means on the end of the head for locat 
ing an eccentric part of the work to be 
operated upon in a certain position around 
the circumference of the head, said head be 
ing provided with a fixed stop on the end 7: 
thereof for engaging the end of the work 
for the purpose described. 

16. in a laachine of the character de 
scribed, the combination of a pair of rotary 
heads in axial alignment, a holding crotch 
carried by each one, a crotch clamp carried 
by each holding crotch and adapted to be se 
cured thereto, the two crotches and clamps 
having recesses in axial alignment for re 
ceiving the journals of a crankshaft, means 
located on the crotch and clamp for engag 

Said hub having a cylindrical pas 
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ing one of the crank pins of the crankshaft, 
a steady rest having a rotatable element pro 
vided with an eccentric circular opening 
therethrough for receiving a crank pin, and 
lineans for engaging and holding a concen 
tiric portion of the axle of said crankshaft, 
whereby the rotation of the crankshaft about 
a center between the axis of the shaft and 
the axis of said pin will cause the rotatable 
element to rotate in the center rest. 

17. In a crankshaft cheek contour milling 
machine, the combination with a rotary and 
axially reciprocable milling cutter spindle, 
and laeans for rotating said spindle, of a 
pair of heads adjustable toward and from 
each other, each being provided with means 
for engaging a crank pin of the crankshaft, 

iid pin, a driving means, 
means positively connected with the driving 
means for rotating said head and for recip 
rocating said spindle, and a steady rest for 
engaging the crankshaft comprising a circu 
lar disc adapted to l'otate, said disc having a 
perforation therethrough eccentrically lo 
cated for receiving one of the journals of 
the shaft, and means for engaging and ad 
justing a bearing on said shaft, whereby as 
the shaft rotates the disc will be rotated 
about a center between a crank pin and the 
shaft. - 

18. In a crankshaft cheek contour milling 
machine, the combination with a rotary and 
axially reciprocable milling cutter spindle, 
and means for rotating said spindle, of a 
pair of heads adjustable toward and from 
each other, each being provided with means 
for engaging a crank pin of the crankshaft 
at diametrically opposite points and locat 
ing said pin in a definite position around 
the axis of the crankshaft and centering the 
crankshaft. to rotate with said head about 
an axis between the center of another pin 
and the axis of the shaft, a driving means, 
means positively connected with the driv 
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ing means for rotating said head and for re 
giprocating said spindle, and a steady rest 
for engaging the crankshaft comprising a 
main part and a clamping part movably con 
nected therewith and having a circular re 
cess, said steady rest having bearing neph 
bers radially adjustable thereon, a circular 
disc located between the ends of said bear 
ing members and adapted to rotate in con 
tact there with, said disc being formed of 
two semi-circular plates bolted together and 
having a perforation therethrough eccen 
trically located for receiving one of the jour 
nals of the shaft, and a pair of Screws cal 
ried by the disc at a distance from said open 
ing for engaging and adjusting a bearing 
on said shaft, whereby as the shaft rotates 
the disc will be rotated about a center be 
tween a crank pin and the shaft. 

19. In a crankshaft cheek contour milling 
machine, the combination with a l'otary and 
axially reciprocable milling cutter spindle, 
and means for rotating said Spindle, of 
means for engaging a crank pin of the 
crankshaft and centering the crankshaft to 
rotate it, a driving means, means connected 
with the driving means for rotating said 
head and for reciprocating said spindle. and 
a steady rest for engaging the crankshaft 
comprising a main part and a clailping part 
movably connected there with and having a 
circular recess, said steady rest having bear 
ing members radially adjustable thereon, a 
circular disc located between the ends of 
said bearing members and adapted to l'otate 
in contact there with, said disc being formed 
of two semi-circular plates bolted together 
and having a perforation therethrough ec 
centrically located for receiving one of the 
journals of the shaft, and a pair of screws 
carried by the disc at a distance from Said 
opening for engaging and adjusting a bear 
ing on said shaft, whereby as the shaft ro 
tates the disc will be rotated about a center 
between a crank pin and the shaft. 

20. In a machine of the character de 
scribed, the combination with means for 
holding the two journals of a crankshaft and 
rotating them about an axis eccentric with 
respect to said journals, a driving means for 
rotating the shaft, a milling cutter spindle, 
means for rotating the spindle, a cam con 
nected with said driving means to be rotated 
positively thereby, a gear segment connect 
ed with the can to be oscillated thereby as 
the can rotates and a rack meshing with said 
gear segment and having means for recipro 
cating the cutter spindle. 

21. In a machine of the character de 
scribed, the combination with a bed, of a 
pair of longitudinal Ways on the bed, a pair 
of rotatable heads mounted on said ways and 
having means for supporting the journals 
of a crankshaft and rotating them about an 
eccentric axis, a driving means for operat 
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ing Said heads, a slide plate mounted on : 
Surface on the bed and having transverse 
Ways, a transverse slide adjustable on sail 
ways, the transverse slide having ways, a 
pair of cross slides carried by the last named 
says, a cutter Spindle supported by each of 
said cross slides, and means positively con: 
lected with the driving means for recipro 
cating said cross slides and consequently the 
cuttei' spindles throughout a complete re 
ciplocation when the heads rotate through 
a collplete rotation, 

22. In a machine of the character de 
scribed, the combination with a bed and 
in eans. On the bed for supporting and rotat 
ing a crankshaft on an eccentric axis, a slide 
adjustable on cross ways on the bed toward 
and from the crankshaft, a pair of cross 
slides supported on said slide and movable 
in the Saline direction, a shaft carried by the 
first named slide, means positively connect 
ed with a source of power for reciprocating 
the pair of slides from said shaft, means for adjuisting the pair of slides with respect to 
the reciprocating means, and means on each 
Of said slides of the pair for supporting a 
milling cutter spindle with its axis perpen 
diclilar to the axis of the crankshaft. 

23. In a machine for milling crankshafts, 
the combination with a rotary milling cutter 
spindle, of means for supporting the crank 
shaft and rotating it about an axis at a dis 
tance froll the axis of the shaft, means for reciprocating said Spindle at such a rate as 
to keep a pair of cheeks thereon in contact 
With the cutting face of a cutter on the spin dle throughout a complete revolution of the 
crankshaft, and connections constituting pal't of the crankshaft rotating means for 
varying the speed of rotation to cause the 
peripheries of the cheeks to run at a sub 
stantially constant speed during a complete 
Otation. 
24. In a machine for milling crankshafts, 

the combination with a rotary milling cutter 
spindle, of means for supporting the crank 
shaft and rotating it about an axis at a 
distance from the axis of the shaft, means for reciprocating said spindle at such a rate 
as to keep a pair of cheeks thereon in contact 
With the cutting face of a cutter on the spin tlle throughout a complete revolution of the 
crankshaft, and connections constituting 
part of the crankshaft rotating means for 
varying the speed of rotation to cause the 
peripheries of the cheeks to run at a sub 
stantially constant Speed during a complete 
rotation, said work rotating means having 
means for causing the contour surface to ro. 
tate at Substantially a constant rate of speed 
past the cutter. 

25. In a contour milling machine, the com 
bination with a rotary reciprocable milling 
cutter Spindle, of means for rotating the 
Work about an axis perpendicular to the axis 
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of the spindle and located within the pe 
riphery to be milled, and means positively 
connected with said rotating means for re 
ciprocating the spindle at variable speeds 
but in synchronism with the rotation of the 
work, the work rotating means comprising 

. r 

in eans for disconnecting the rotating means 
ii'On the power, and means for then rotating 
the work by hand. 

26. In a contour milling machine, the coln 
bination with a pair of spindles located op 
posite each other, of a holding and driving 
crotch located on the end of each spindle, 
each of said ci'otches having a clamp for 
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centering aid holding the end bearing of 
the crankshaft and being provided with a 
second clamp at a distance therefrom but 
rigidly connected there with for centering 
and holding one of the pins of the crank 
shaft. 

27. In a contour milling machine, the con 
bination with a spindle, of a holding aid 
driving crotch located on the end of the 
spindle, said crotch having a clamp for cell 
teling and holding one of the pins of the 
crankshaft, shaped and adapted to receive 
one of the cheeks of the crankshaft therein 
and being provided with a longitudinally 
movable plunger for engaging in the per 
foration thi'ough the crank pin to assist in 
holding and driving it. 

28. In a contour milling machine, the coin 
bination with a spindle, of a holding and 
driving crotch located on the end of the 
spindle, said crotch having a clamp for cen 
tering and holding the end bearing of the 
crankshaft and being provided with a sec 
ond clamp at a distance therefrom but rig 
idly connected there with for centering and 
holding one of the pins of the crankshaft 
therein and being provided with a longitudi 
nally movable plunger for engaging in the 
perforation through the crank pin to assist 
in holding and driving it. 

29. In a contour milling machine, the conn 
bination with a spindle, of a holding and 
driving crotch located on the end thereof, 
said crotch having a clamp for centering 
and holding one of the pins of the crank 
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shaft, provided with a circular plate on the 
face thereof formed in two pieces but held 
in position thereon, Said plate having a cir 
cular opening between the two pieces for re 
ceiving the crank pin of the crankshaft and 
being provided with an opening there 
through at another point, and means for 
assisting in driving the crankshaft extend 
ing through the last mained opening. 

30. In a contoul milling machine, the com 
bination with a spindle, of a holding and 
driving crotch located on the end thereof, 
Said crotch having a clamp for centering 
and holding the end bearing of the crank 
shaft and being provided with a second 
clahap at a distance therefrom but rigidly 
connected therewith for centering and hold 
ing one of the pins of the crankshaft, the 
latter clamp being provided with a circular 
plate on the face thereof formed in two 
pieces but held in position thereon, said plate 
having a circular opening between the two 
pieces for receiving the crank pin of the 
Crankshaft and being provided with an 
opening therethrough at another point, and 
means for assisting in driving the crank 
shaft extending through the last named 
Opening. 

31. In a contour milling machine, the coln 
bination with a spindle, of a holding and 
driving crotch located on the end thereof, 
said crotch having a clamp for centering 
and holding one of the pins of the crank 
shaft, provided with a circular plate on the 
face thereof formed in two pieces but held 
in position thereon, said plate having a cir 
cular opening between the two pieces for 
receiving the crank pin of the crankshaft 
and being provided with an opening there 
through at another point, means for assist 
ing in driving the crankshaft extending 
through the last named opening, and a 
steady rest engaging the circumference of 
said circular plate. - 

in testimony whereof We have hereunto 
affixed our signatures. 

ALBERT J. GIFFORD. 
BENJAMNS. T. BISHOP. 
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