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6 Claims. 

This invention relates to improvements in' 
machine tools and especially to improvements in 
grinding machines. 
One of the principal objects of the present 

invention is the provision of an improved struc 
ture for eiiecting the rotation of tool spindles, 
such as a grinding wheel spindle. f f 

Another object of the invention is the pro 
vision of an improved iioating belt drive from a 
prime mover or initial power source to a shiftable 
tool spindle which will automatically adjust it 
self to the position of the spindle and maintain 
the same in most eiiicient driving position. 
Another object of the inventionis the provi 

sion of a belt drive mechanism for transmitting 
motion and power from an initial power source 
to a shiftable tool carrying spindle or shaft 
without the use of idler pulleys or the like to 
maintain proper driving connection between 
such belt and pulleys. . . 

Another object of the invention is the provi 
sion of improved means for mounting the driven 
member or pulley on a tool carrying shaft or 
spindlewhich is capable of slight Vreoiprocations 
without breaking the driving connection between 
such spindle or shaft and its motion transmit 
ting member while the said member is held in 
a iixed position. . 

A further object of this invention is the pro 
vision of an improved outboard ñexible trans 
mission for shiftable rotating shaft carriages 
that will not eiîect a tilting or skewing of the 
said carriage and shaft carried thereby when 
said carriage is not gibbed to its support. 
A still further object of the invention is the 

provision of an improved outboard belt drive for 
grinding wheel spindles so arranged as to take 
up the belt pull and prevent tilting or misalign 
ment of the carriage. 
Other objects and advantages of the present 

invention should be readily apparent by refer 
ence to the following specification considered in 
conjunction with the accompanying drawings 
forming a part thereof and it is to be under 
stood that any modifications may be made in 
the exact structural details there shown and 
described, within the scope of the appended 
claims, without departing from or exceeding the 
spirit of the invention. 
1n the drawings: 
Figure 1 is a top plan View of a grinding ma 

chine embodying the improvements of this in-v 
vention. 

Figure 2 is an end elevation of the machine 
Vshown `in Figure »1, certain parts thereof being 

(Cl. 51-166) 

in section as seen from the line 2-2 or” Fig 
ure 1. 

Figure 3 is a vertical sectional view taken on 
line 3_3 of Figure 2. 
Figure 4 is a horizontal sectional view taken on 

line 4-4 of Figure 2. 
»Figure 5 is a detail sectional view taken on 

line 5_5 of Figure 3. 
Figure 6 is a sectional View taken on line 6-5 

ofv Figure 3. 
Figure ’7 is a view in section of the driven end 

of a spindle or shaft showing a slight modifica 
tion over the showing in Figure 3. 
Throughout the several views of the drawings 

similar reference characters are employed to 
denote the same or similar parts. 
The device of this invention is capable of 

general use and is not to be construed as appli 
cable solely to a grinding machine which has 
been chosen for the purpose of illustration and 
depicted in the drawings. As shown in the 
drawings the device may comprise a bed 10 
having formed at the upper end thereof ways 
11 and 12 for the work supporting and travers 
ing table 13. This table 13 supports thereon the 
headstock 14 and tailstock 15 having extending 
from them centers 16 between which the work 
17 is mounted. The bed 10 is further provided 
with ways 18 extending transversely of the bed 
and supporting a tool carriage or slide 19. The 
tool slide 19 rotatably supports a spindle or 
shaft 20 and to one end of which has secured 
for movement therewith a grinding wheel 21. 
The carriage 19 is adapted to be reciprocated 
longitudinally of the ways 18 toward and from 
the work 17 for which purpose adjusting screws 
22 is provided. Any suitable means, such as 
the usual pick feed including ratchet 23, may 
be employed for rotating the screw 22 and 
thereby effecting the said shifting movement 
of the carriage 19. 
In the past, belts, or the like, have been em 

ployed for rotating the spindle 26 and grinding 
wheel 21, such belts extended from a line shaft, 
prime mover, or the like, to a jack shaft from 
which additional belts extended to the spindle. 
Idler pulleys or other heavily weighted mecha 
nisms were provided for engaging the belt be 
tween the jack shaft and spindle to take up 
the slack and stretch that necessarily develops 
in belts or the like during use. By this inven 
tion the said idler pulley mechanism and slack 
taking up structures have been omitted and in 
their stead a relative noating drive mechanism 
provided. 
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For driving the spindle use is made of the 

prime mover or motor 24 being coupled through 
coupling 25 to a countershaft 26 journaled in 
suitable anti-friction bearings 27 carried by a 
bracket or plate 28, see Figure 4. The bracket 
or plate 28 provides a relatively long bearing 
sleeve 29 which extends from the side face 30 
of the bed l0 to the interior thereof. A silent 
chain sprocket 3l is keyed or otherwise secured 
to the shaft 26 about which is trained silent 
chain 32 extending in turn about a sprocket 33 
fast on the inner end of driven shaft 34. Driven 
shaft 34 is journaled in anti-friction bearings 
35 mounted in sleeve portion 36 of swinging or 
floating bracket 37. The said bracket 37 has 
arms 33 and 39 extending therefrom between 
which is received a tongue 40 carried by the 
plate bearing sleeve 29. 
arms 38 and 39 are provided with aligned bores 
receiving therein a pivot shaft 41 about the 
axis of which the swinging or floating bracket 
37 may be actuated. To permit the >said 
bracket 37 to swing about the axis of the pivot 
shaft 41 the bracket plate 28 is provided with 
an enlarged opening 42 to provide suitable 
clearance therefor. 
A multiple belt sheave 43 is secured to the 

outer end of the driven shaft 34 about which 
the belts 44 are trained which extend upwardly 
about a similar sheave 45 connected, as will 
later appear, to the shaft or spindle 20, as seen 
in Figure 3, or secured thereto, as seen in 
Figure 7. A guard and tie plate 46 is mounted 
about the outer reduced portion 47 of the swing 
ing bracket bearing sleeve 36 and is held there 
on against displacement by a collar 48. The 
plate 45 has extending therefrom flanges 49 
and 50 disposed at right angles to one another. 
The upper portion of the flange 49, as seen in 
Figure 3, is formed into an attachment tongue 
51. The ñange 49 and tongue 5l substantially 
cover the opening 42 formed in the bracket 
plate 28 while to the flange 50 is secured a 
hood or guard 52. 
An attachment plate 53, similar to the plate 

46, surrounds a reduced portion on bearing 
sleeve 54 secured to the side of sliding carriage 
19. The lower portion of the plate 53 is formed 
into an attachment lug 55 and extends toward 
the lug 5l. A tie bar 56 having its opposite 
ends secured to the attachment lug 51 and lug 
56 is provided for definitely spacing the attach 
ment plates 53 and 46 from one another which 
plates adjust the axial distance between spindle 
or shaft 20 and the driven shaft 34. To provide 
for adjustment of the said shafts toward and 
from one another the bar 56 has formed therein 
elongated perforations 57 and 58 through which 
extend bolts 59 and 60 respectively, into the 
attachment lugs 51 and 56. A hood or guard 
61, similar to the guard 52, is secured to the 
plate 53 by means of a flange 62 extending from 
said plate and encloses the sheave or pulley 45 
on the shaft or spindle 20. 
From the foregoing it will be noted that the 

shaft or spindle 26 and driven shaft 34 are 
spaced from one another a deñnite distance cor 
responding to a size of the belts, or the like, 44 
so that the most eflicient driving connection be 
tween said belts and the sheaves is provided. 
As the tool carrying slide or carriage is recip 
rooated along the Ways 18 the straight line dis 
tance between the centers of the spindle 20 and 
shaft 34 tends to decrease which, however, is pre 
vented by the tie bar 56 which merely depresses 

The tongue 40 and 
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or oscillates the driven shaft by swinging the 
bracket 37 about the axis of pivot shaft 41 in a 
counter clockwise direction until the point di 
rectly above the shaft 34 is passed whereupon an 
upward swing of the bracket 37 takes place. 
Referring to Figure 2 it will be noted that hood 

or guard 52 is provided on opposite sides with 
belt openings63 and that hood or guard 61 is 
similarly provided with openings 64 whereby the 
belts pass beyond the said hoods or guards. Se 
cured to the guard 52 surrounding the openings 
63 are telescoping members 65 receiving one end 
of tubular guards 66 which surround the belt in 
termediate the hoods 52 and 6l. Similar tel 
escopic guard members 67 are secured to the 
hood or guard 61 and receive the other end of 
the tubular guards 66. From this it will be seen 
that as the distance between the axial centers 
of the spindle 2O and shaft 34 is changed or 
varied the guards will accommodate themselves 
by telescoping within one another thereby keep 
ing the belts 47 completely enclosed at all times. 
The spindle sheave 45, shown in Figure 3, is 

mounted on anti-friction bearings 68 which sur 
round the sleeve 54 secured to and extending 
from the tool slide i9. The said sleeve 54 is pro 
vided adjacent the attachment plate 53 with a 
shoulder 69 and on its free end with threads for 
a lock nut 70. A spacer 7l is provided inter 
mediate the anti-friction bearings 68. The 
bearings are locked on the sleeve 54 by clamping 
same between the shoulder 69 and nut 70 having 
the spacer 71 between for properly tensioning 
the bearing members of the anti- :iction bear 
ings 68. Splined to the cuter end 72 of the 
spindle or shaft 26 is a spider 73 secured against 
movement relative to the spindle by a nut 74 
clamping said spider between itself and a 
shoulder 75 on the spindle. The spider 3 is 
provided with a series of radial notches 76 re 
ceiving driving rollers 77 therein. Each roller is 
carried by a pin 78 extending from the sheave 45. 
From the foregoing it will be seen that rota 

tion of the sheave 45 will, through the engage 
ment of the rollers 77 within the slots 76, rotate 
the spider 73, which being splined or otherwise 
secured on the spindle 20 will rotate the said 
spindle in the same direction and at the same 
speed as the sheave 45 is being rotated. This 
construction permits a reciprocation of the 
spindle 20 axially of itself without shifting the 
sheave 45 and without breaking the driving con 
nection between the said spindle and the sheave. 
Any suitable or desirable means may be provided 
for effecting the reciprocation of the spindle 20. 
One form of spindle reciprocator is disclosed in 
Figure 3, which includes a barrel cam 79 se 
cured to the spindle 20 having the cam slot 80 
formed therein. A shoe 81 carried by the de 
tractable pin 82 is received in the cam groove 80. 
The pin 82 being supported against movement 
axially of the spindle 20 by the tool carriage 19. 
It will be seen that a rotation of the spindle 20 
with the parts as shown in Figure 3, will elfect 
an axial shifting or reciproeation of the spindle 
20 toward the left, as seen therein, during one 
half of a revolution of the spindle and a reverse 
shifting during the second half of the revolution. 
The rollers 77 being mounted for rotation about 
the axis of pin 78, which extend at right angles 
to the shifting movement of the spindle 20, offer 
no resistance to such movement and the spider 
73 is of a width to prevent the said rollers 77 
from leaving the grooves 76 thereby at all times 
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maintaining a driving connection between the 
spindle and driving sheave 45. 

It is to be understood that the invention need 
not be applied only to a reciprocating type of 
spindle but may be secured to a spindle lixed in 
its bearings against relative axial shifting. As 
shown in Figure 7, this type of construction is 
illustrated in which the bearing housing 83 is 
provided with a turned nose 84 on which is jour 
naled the attachment plate 53. The spindle 20 
extends beyond the bearing portion 83 and has 
formed thereon a tapered portion 85 on which is 
mounted the spindle sheave 45. Lock nuts 86 se 
cure the said sheave 45 on the tapered portion 
85. Thrust bearings 87 surround the spindle in 
termediate the journal or collar portion 84 and 
the tapered portion S5 for taking up side thrust 
on the said spindle. 
The operation of the improved spindle drive 

construction should be readily understood from 
the foregoing description and it will be noted 
that no idlers or other belt tensioning mech 
anisms have been provided to take up slack or 
the like in the belt as the center distance be 
tween the spindle and driven shaft varies due to 
a shifting of the spindle carriage or due to 
stretch of said belts. It will further be noted 
that an improved mounting for a driving pulley, 
member or sheave on a driven tool spindle or 
the like has been provided which tool spindle 
may be axially reciprocated through a limited 
stroke without destroying or interfering with the 
driving coupling thereof. It will further be 
noted that the transmission members, such as 
belts, chains or the like, are at all times com 
pletely enclosed within suitable housings or 
guards reducing danger of moving exposed parts 
to an absolute minimum. 
The improved belt drive mechanism here dis 

closed is particularly advantageous for use for 
driving or rotating spindles or other shafts car 
ried by shiftable carriages or supports, such as 
the wheel head of a. grinding machine which 
mounted on a suitable table or support with 

out the use of gibs or other holding down struc 
tures. In the past, outboard transmissions 
tended to tilt the said carriage through the 
enormous belt pull on the end of the spindle dis 
posing the said carriage and spindle in an angu 
lar relation relative to the bed. In the mech 
anism here illustrated and described the tie 
bar 5S definitely spaces the pulleys on the spin 
die and the driven shaft from one another and 
takes the belt pull relieving the carriage and 
spindle from this tension. 
We claim: 
l. In a machine tool organization the com 

bination of a bed, a carriage carried thereby 
and shiftable relative thereto in a horizontal 
piane, a spindle rotatably supported by the car 

a floating driven shaft carried by the bed, 
adjustable means for dennitely spacing the axes 
of the spindle and driven shaft from one another 
comprisiirT a tie bar having its opposite ends 
secured to attachment members carried by the 
spindle and floating shaft, pulleys on the ends 
of the spindle and driven shaft, transmission 
belts extending between the pulleys, a separate 
guard enclosing each of the pulleys, and addi 
tional guards extending between the pulley 
guards and telesccping therewith for enclosing 
the transmission belts whereby the pulleys and 
belts are adequately guarded regardless of the 
distance between the axes of the spindle and 
drive shaft. 

3 
2. In a machine tool organization the com 

bination of a bed, a carriage carried thereby and 
shiftable relative thereto in a horizontal plane, 
a spindle rotatably supported by the carriage, 
a floating driven shaft carried by the bed, ad 
justable means for definitely spacing the axes of 
the spindle and driven shaft from one another 
comprising a tie bar having its opposite ends 
secured to attachment members carried by the 
spindle and iioating shaft, pulleys on the ends 
of the spindle and driven shaft, transmission 
belts extending between the pulleys, a separate 
guard enclosing each of the pulleys, additional 
guards extending between the pulley guards and 
enclosing the transmission belts, and extensible 
connections between the belt guards and pulley 
guards whereby relative adjustment between the 
axes of the spindle and driven shaft may be had 
without exposing either the pulleys or belts. 

3. In a grinding machine the combination of 
a spindle, bearings rotatably supporting the 
spindle, means for effecting a limited recipro 
cation of the spindle through its bearings, a 
sleeve secured to the bearings and encircling 
the end of the spindle, a transmission member 
journaled on the sleeve, and means carried by 
the spindle for reciprocating movement there 
with coupled with the transmission member 
whereby motion is imparted to the spindle. 

4. In a grinding machine the combination of 
a spindle, bearings rotatably supporting the 
spindle, means effecting a slight reciprocation of 
the spindle through its bearings, a sleeve secured 
to the bearings and encircling the end of the 
spindle, a pulley journaled on the sleeve, a spider 
secured to the spindle and positioned interiorly 
of the pulley, a sliding driving connection be 
tween the pulley and spider whereby the spindle 
may be reciprocated without breaking the driv 
ing connection between the pulley and the 
spider. 

5. In a belt transmission for grinding wheel 
spindles and the like the combination of a car 
riage, a spindle rotatably mounted in the car 
riage and extending beyond the lines thereof, a 
pulley support secured to the carriage and hav 
ing journaled therein the extending portion of 
the spindle, a power transmission pulley jour 
naled on the pulley support, means for rotating 
the pulley on its support, means secured to the 
spindle for connecting same with Ythe pulley 
whereby rotation of the pulley effects rotation 
of the spindle, a sliding connection between the 
spindle and pulley connecting means, and means 
for reciprocating the spindle axially of itself 
relative to the carriage. 

6. In a device of the class described the com 
bination of a support, a spindle rotatably 
mounted therein and having one end project 
ing therebeyond, a sleeve secured to the support 
and encircling the projecting end of the spindle, 
a power transmission member rotatably mounted 
on the sleeve, roller clutch members projecting 
inwardly from the power transmission member, „ 
a spider secured to the spindle having clutch 
ways formed therein receiving the clutch rollers 
of the transmission member whereby a connec 
tion is made between the spindle and power 
transmission member, and means for power ro 
tating the transmission member. 

BERNARD A. KEARNS. 
FREDERICK S. HAAS. 
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