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10 all whom it may concern: | |
- DBeit known that I, EDwin E. THOMAS, of
- St. Paul, Ramsey county, Minnesota, havein-.
~vented certain newand useful Improvements
1n Band-Mills,of which the followingisaspeci-
fication. =~ o

Myinvention relates to sawmill machinery.

In the operation of a band-mill it is neces-
sary several times each day tolower and raise
the upper band-wheel for the purpose of re- |
moving and replacing and applying tension |
to the saw. Heretofore it has been -custom-
ary to counterbalance the upper wheel and
operate the same with a lever mechanism
which, however, has proved awkward and
cumbersome to handle, besides making ex-
peditious movement of ithe wheel difficulf.

The object, therefore, of myinvention is to
provide conveniently-operated means for ef-
fecting a quicker movement of the upper
band-wheel, to the end that it may be more
easily and rapidly lowered and raised in re-
moving the saw and
tension when replaced. .-

A further object is to provide means for ap-
plying tension to the saw which will be much
inore sensitive than a dead counterbalance-
weight and will respond more quickly to adapt
the tension to the varying strains to which a
saw Is subjected. Other objects of the in-
vention will appear from the following de-
tailed deseription. S
~ The invention consists generally in provid-
ing a fluid-pressure motor having operative
connections with the upper band-wheel for
raising the same to apply tension to the saw.

Further, the invention consists in provid-
ing means for adjusting the motor with re-
spect to 1ts connections to vary the leverage
and adapt the tension device to different pres-
sures. ' | o
- Fuarther, the invention consists in an im-

~ proved arrangement of the counterbalance- |

weights. - -~ => . . o
45 - Further, the invention consists in various
- constructions and combinations, all as here-

inafter- described, and particularly pointed

out in'the claims.: .- ' |
In“the accompanying drawings, forming
50 part of this specification, Figure 1 is a plan |
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putting the saw under | Sh,
- | brackets 3.

frame-weights may be suspended within the
Saw-pit, where they wi.
fere with removing or replacing the saw.

outside of the rock-shaft. It may be, how- -

ever, secured on said shaft independently of g3

- said arm, if preferred. This lever-arm is
‘provided with a handle portion 31 and with

a longitudinal slot 32, wherein a bolt 33, pro-

vided on a block 34, is slidable and is adapt- :
ed to be locked at any point in said slot by 100

Serial No. 81,681, (No model)

view of a band-mill embodying my invention.
Kig. 2 is a front elevation of the same. Fig.
3 is a side-elevation. .
~ In the drawings, 2 represents the baseofa
band-mill, and 8 3 upright brackets provided gs

with vertical sleeves or bearings 4 4 for the

eolnmns 5 5.  The shaft.6 of the lower band- '
wheel 7 is supported-in adjustable bearings

8 on the mill-base, and the shaft 9 of theup-

per band-wheel 10 is mounted in bearings 11, 6o

provided on the upper ends of the columns
0 5. - Upon the brackets 3 3 I arrange a hori-

zongal shaft 12, provided with rock-arms 13

13, that are mounted at points intermediate
to their ends upon said shaft. .
‘are provided with curved faces 14 and with

The arms 13 65

lugs 15, that are connected by chains 16 with
the columns 5 5, the faces 14 forming bear-
ing-surfaces for said chains as said arms are
rocked. ‘The opposite ends of said arms from 7o

‘the chains 16 are connected by rods 17 and
138 with arms 19 and 20, that are secured upon

a rock-shaft 21, mounted in bearings upon the
_ . The rod 18 is preferably in two
parts, connected by a turnbuckle 22 to per- 75

L

| mit the adjustment of said rods. Near the
outer end of the shaft 21 I provide a lever-

arm 23, having a curved or quadrant face 24
and a. lug 25, that is connected to a chain 26,
whereon a counterbalance-frame 27 is sus- 8o
pended. " Thisframe preferably has legs 28,
which straddle or depend upon each side of
the lower band-wheel shaft, and upon these
legs I suspend counterbalance-weights 29,
which support the upper band-wheel wher- 8s
everit may be adjusted. Thecounterbalance-
frame (shown clearly in Fig. 2) I prefer toar-
range on the front of the mill in order that the - -

I not in any way inter- go

-

30 1s a lever-arm which I have shown as
forming a continuation of the arm 20 on the




means of a bolt-nuf.
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The block 84 is secured
to the piston-rod 35 of a single-acting steam-
cylinder 36, that has trunnions 37, supported
on sleeves 38, that are slidable upon parallel
rods 39, secured at one end in the mill-base
and extending horizontally therefrom. These
rods are connected at their outer ends by a
bar 40, which has suitable bearings for said
rods. The sleeves 38 may be locked in any
desired position upon said rods by means of a
set-serew 41. By sliding the sleeves on said
rods the cylinder may be moved toward or
away from the mill-base and its leverage with
respect to the band-wheel-operating mechan-
ism changed at will. On one side of the cyl-
inder I have provided a valve 42, having
steam inlet 43 and exhaust pipes 44. "T'he
valve-stem is connected by a rod 45 with a
lever 46, that is pivoted at one end on the
cylinderand nearits opposite end is provided
with a threaded locking device 47, engaging
a slot 48 in a bracket 49. After adjusting
the valve by the operation of the lever 46
the operator may lock the same by means of
the device 47 and prevent accidental move-
ment of the valve. The size of the cylinder
may be varied according to the size of the
mill where it is used and the tension desired
on the saw. In themechanism which I Rave
shown the outer end of the slot 32 is sub-
stantially twice as far from the shaft 21 as
its inner end, and hence if the pressure ap-
plied to the eylinder-piston is sufficient to
exert a power of threethousand five hundred
ounds upon the lever-arm at the inner end
of the slot 32 then at the outer end of said
slot; the power applied will be substantially
seven thousand pounds and any force inter-

mediate to the above-named can be obtained |

by adjusting the cylinder at a point inter-
mediate theends of said slot. Iam thus able
to adjust the c¢ylinder to obtain the desired
leverage and to adapt the device to variations
in the normal steam-pressure. The ¢ylinder

oscillating on its bearings will automatically

adjust itself with respect to the slotted lever.
I prefer to provide appropriate marks on the
slotted lever representing the leverage in
pounds with normal steam-pressure at these
points. Near the top of the cylinder, on one
side thereof,I provide a pipe 50,communicat-
ing with the interior of the cylinder above
its piston and provided with a vaive ol,
through which air may be admitted to the

‘upper part of the cylinder to assist in lower-

ing the piston and the band-wheel mechan-
ism.

The upper band-wheel having been low- |
ered and the saw placed upon the wheels, the |

operator will raise the lever 46, open the cyl-
inder-valve, and allow the steam to flow in
beneath the piston. As the piston rises In
the cylinder the upper band-wheel will be
raised to the desired position and the saw put
under tension. This tension will vary, of

course, according to the amount of steam-
pressure, the size of the ecylinder-piston, and

| and prevent the formation of a vacuum.

693,337

the position of the eylinder with respect to
the slot 832. No effort will be required on the
part of the operator except to open the valve
to allow steam to enter the cylinder. 1have
found that a tension device of this kind 1s ex-
tremely sensitive and will adapt the tension
automatically and very quickly to the vary-
ing strains to which the band-saw is sub-
jected. It will also act quickly to take up
the slack that arises from the stretching of
the saw when entering a log. The space
within the cylinder above the piston will
always form an air-cushion to prevent dam-
age to the eylinder or other parts of the mill
in case the piston is suddenly relieved of its
load, as by the breaking of the saw or of the
connecting mechanism. 'To lower the upper
wheel for the purpose of removing the saw,
the operator shuts off the steam below the
piston and opens the exhaust, and then opens
the air-valve 51 to admit air above the piston
The
piston will then slowly descend, and the op-
erator by grasping the handle 31 may aid 1n
lowering the band-wheel to the point where
the saw may be conveniently removed. 'The
band - wheel being counterbalanced by the
weights 29, it follows that the operator may
arrest the downward movement at any point.

I have shown and described a steam-cylin-
der for operating the tension mechanism; but
other power-operated means may be employed
if preferred. |

I have shown in the drawings of this appli-
cation a saw-guide 52, adapted particularly
for a double-cutting band-mill, being pro-
vided with an antifriction-wheel 53 and 1in
position to be struck by the log on the return
or backward movement of the carriage. I
have also shown a cylinder 54, having its pis-
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ton operatively connected by a sway-bar oo

with said guide, the valve of said cylinder
being operated by a crank-and-rod attach-
ment and a balance-lever 56. This mechan-
ism, however, of the guide and the meansfor
raising and lowering the same form the sub-
ject-matter of a companion application, and
I do not make any claim to the same herein.

I claim as my invention—

1. The combination,in a band-mill, with an
upper band-wheel and itsshaft, of a fluid-pres-
sure motor located outside the band-mill base,
and oscillating - lever connections provided
between said shaft and said motor for raising

or lowering said shaft to apply tension to the

saw or relieve the same when said motor 1s op-

erated. | |

2. The combination, ina band-mill, with an
upper band-wheel and its shaft, of a fluid-pres-
sure motor, oscillating-lever connections pro-
vided between said shaft and said motor for
raising or lowering said shaft when said mo-
tor is operated, and a counterbalance mech-
anism connected with said band-wheel and
shaft and adapted to support and balance the

same when the pressure is removed from said

moftor.

110

115

120

125

130




693,337

3. The eombmetiohﬂ in a band- mill, withan | an adjustable.connection previded betWGeﬂ? |

- upperband-wheel and its shaft,of a fluid- -pres-

-sure motor, suitable eonnectlons provided be-

tween_sald shaft and moter for relsm_ﬂ' or
lowering said shaft when said motor is oper-

ated to apply tension to the saw orrelieve the o
'| the band-wheel shaft for raising or lower-

same, and means for ‘adjusting said motor

- with respeet to said shaft connections.

10

4, The combination,in aband-mijll, with the
upper band-wheel and 1ts shaft,of a ﬂmd-pres—

sure motor, suitable lever connections pro- |

vided. between said shaft and motor for mov-

7 1ng sald shaft to apply tension to the saw or

relieve the same, means for adjusting. said
motor with respect to its shaft connections to
adapt it for the tension desired and the pres-
sure: of the fluid at the motor; and a counter-

- balance mechanism connected. withsaid band-
wheel and adapted to hold the same in its

20
~ off from the motor.

raised position when the ﬂmd preseure 1S cut

5. Thecombination, mabend mill, mth an

" ~r_,jupper band-wheel and its shaft, of .a steam-

—and a counterbalance mechanism eonneeted
with said wheel and shaft and adapted to bal--
ance the same when. steem 1S shut off fIOIIl

30

35

- vided- between said roekmn' arms. and the
_piston of said engine. -

40
upper band-wheel and its shaft, of rocking.
arms provided above said shaft, a rock- sha,ft |
arms secured thereon, means conneetmcr se,ld..
rock-arms with said baud wheel shaft and |
with said rock-shaft arms, whereby when said

50

55

60

engine, suitable lever eonueetmns provided
between said shaft and the piston of said en-
gine for moving said shaft vertically to ap-
ply tension to the saw or relieve  the same,

sald engine.

6. The combmetlon ma,bend mlll mth the
upper band-wheel and its shaft, of rocking |

arms arranged above said shaft and having

suitable connections therewith to raise or.
lower said shaft when said arms are rocked;

asteam-engine, and suitable connections pro-

7. The. eombmetlon 1n e'band m111 mth the

arms are oscillated said shaft will be raised or

lowered, a lever prowded on said rock-shaft,

a steam- cylmder having its piston conneeted
with said lever, and a counterbalance meeh-—

anism prowded on said rock-shaft.

‘8. The combination,in aband-mill,with the-
upper band-wheel and 1ts shaft, of a rock-
- shaft, a lever secured thereon, operetwe con-
nectlons provided between said lever andsaid
band-wheel shaft for raising or lowering said |
shaft to put the saw under tenswn or reheve-

the same when said lever is operated, and a

steam-cylinder having its piston ad Justably_
connected with said. ]ever fOI the purpose.

specified. |
9. The cembmatmn,m aband- m111 with the

-upper band-wheel and its shaft, of en oscil-

- lating lever, operative eonnectlons provided

between said lever and said band-wheel shaft

for raising or lowering said shaft when said

lever is oscllla,ted a ﬂmd - pressure motor, -

said motor and said 1eve1
10. The combmatlon, in a bend-mﬂl Wlth

| eonnectlons provided between eald lever and
ing said shaft to put the sewhnder tension

or relieve the same, a fluid-pressure motor,

W1th said. slot. |
11. The combmatmn in a band mill, Wlth

the upper band-wheel and its shaft, of an os-

| vided. between sald lever and said shaft for

| raising or lowering the shaft to tension the -
35

saw or relieve the same when b&ld leveris os-

said eylmder is pivoted, means adjustably
supporting said sleeves, and an adjustable

piston and said lever.
.12, The combmetlon in a band m111 mth

the upper band-wheel and its shaft, of an 0S-
cillating lever p10v1ded with a lonﬂ'ltudmal

slot, means connecting said lever and said

shaft for ralsing or lowermn' said shaft to ten-
sion,the saw or Telieve the same when said le-
ver is oscillated, a steam-cylinder, parallel
bars, sleeves- mounted on said bars and piv-

otally supporting said eylinder and an adjust-

I'able connection provided between eald cylm-

der—plston and said slot. . -
| 13. The combination,-in a band-m111 Wlth

the upper band-wheel and its shaft, of a rock-

the upper band-wheel and its shaft, of en 08-
cillating lever provided with a slot, opera,twe '

' cillated, a. steam-cylinder, sleeves whereon

connection provided between sald eylmder—. |
, 90

'shaft, arms secured thereon, eperetwe eon--
neetlons provided between sald arms and said.
- [band-wheel shaft for raising or lowering said

. -
¥
1
bl
14

75

means . adjustably supporting said motor,. -
and means e,d_]ustably eennectmﬂ' said m0t01,_ __

cillating ‘lever, operative conneetlons pro- - .

Ico

105' |

-shaft to tension the saw or reheve the same. -
i -when said rock-shaft is operated, a lever se-
cured on said shaft, a steam-cylinder, means

‘adjustably suPportm”seld cylinder to permit.
same toward or from

the movement of the s
‘said band-wheel, a valve for controlling the

110

‘admission of steem to the lower end of said

connection provided between eeld eylmdel-
piston and said lever.

| shaft, arms secured thereon, operatwe con-.

nections provided between seld armsand said:-
shaft for operating said shaft to put the saw =~
under tension or 1e11eve the same, a counter-

balance-lever provided on said shaft a coun-
125

terbalance-frame depending from said lever
and straddling the shaft of the lower band-

wheel, and eulteble wewhts carrled by eeld

| frame

upperand lower band- wheels and their shefte

. T C——

cylinder, an air-valve provided near the up-
per end of said cylinder; and an adjustable-

15. The combmatlen ina bend-mlll Wlth_

14, The combmetmn m e bend mll] Wlth_f "
an upper band-wheel and its shaft; of a rockm

115

.80 . .

120 -

130
of a rock-shaft, arms secured- thereon, rock- o
ing arms prowded above said upper—bend-. |
wheel shaft, operative connections provided:

meens adjustably Suppor ting seld motor, a,nd between eald rockingarmsand seld r ock-sheft .-
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arms and said upper-band-wheel shaft for
raising or lowering said shaft, a counterbal-
ance-lever 23 secured on said rock-shaft at
the front of the mill, a counterbalance-frame
27 suspended on said lever and having legs 28
depending beside and straddling said lower-
band-wheel shaft, and weights suspended on
said legs, substantially as described.

16. In a band-mill, the combination, with
the base provided with upright brackets, of
the upper and lower band-wheels, vertically-
sliding columns supported in bearings in said
brackets and carrying the shaft of the upper
band-wheel, rocker-arms provided on said
brackets and provided at one end with curved
or quadrant faces having flexible connections
with said columns, a rock-shaft, arms secured
thereon, rods connecting said arms with the
ends of said rocker-arms opposite said curved
faces, one of said rods being adjustable, a le-
ver provided on said rock-shaft, and a steam-

cylinderhaving its piston adjustably connect- |

ed with said lever.

'17. In a band-mill, the combination, with
the base provided with upright brackets, of
the upper and lower band-wheels and their
shafts, vertically-sliding columns guided by
said brackets and carrying the shaft of the
upper wheel, rocker-arms supported upon
said brackets above said columns and pro-
vided with eurved faces at one end having
flexible connections with said columns, a rock-
shaft, arms secured thereon, means connect-
ing said arms and the ends of said rocker-
arms opposite said curved faces, a lever pro-
vided on said rock-shaft, a steam-cylinder
movable toward or from said rock-shaft and
having its piston adjustably connected with
said lever. | | |

18. In a band-mill, the combination, with
a base provided with npright brackets, of up-
per and lower band-wheels and their shafts,
vertically - sliding columns guided by said
brackets and carrying the shaft of the upper

‘band-wheel, rocker-arms supported on said

brackets above said columns and provided atb
one end with eurved or quadrant faces hav-

ing flexible connections with said columns, a |
rock-shaft, arms secured thereon, means con-

necting said arms with the ends of said rocker-
arms opposite said quadrant faces, a coun-
terbalance lever and weight provided on said
rock-shaft, a slotted lever secured on said
shaft, a pivoted cylinder slidably supported
outgide said base and adapted to be moved
toward or from the same, and means adjust-
ably connecting the piston of said cylinder

693,337

{ with said slotted lever, substantially as de-

scribed.

19. In a band-mill, the combination, with
a base provided with nupright brackets, of the
upper and lower band-wheelsand their shafts,

vertically-sliding supports provided on said

brackets for the shaft of the upper wheel,
rocker-armssupported onsaid brackets above
said upper band-wheel shaft and having flexi-
ble connections at one end therewith, a rock-
shaft, arms secured thereon, means connect-
ing said arms with the ends of said rocker-
arms opposite said flexible connections, a
slotted lever secured on said rock-shatt, an
adjustable cylinder having its piston adjust-
ably connected with said slotted lever, acoun-
terbalance-lever secured on said rock-shaft
at one end thereof at the front of the mill, a
weight-frame suspended on said counterbal-
ance-lever and having legs depending into
the saw-pit and straddling the shaft of the

lower band-wheel, and suitable weights pro-

vided on thelegs, substantially as deseribed.

20. In a band-mill, the combination, with
the base, of the upper and lower band-wheels
and their shafts, vertically-sliding supports
for the upper-band-wheel shaft, an oscillat-
ing lever, operative connections provided be-
tween said lever and the supports of the up-
per wheel -shaft, an oscillating adjustable
steam - cylinder, and means adjustably con-
necting the piston of said eylinder with sald

lever.

21. In a band-mill, the combination, with

a base, of the upper and lower band-wheels
and their shafts, vertically-sliding supports
for the upper band-wheel shaft, an engine
having a reciprocating piston, and a lever

mechanism connected with said upper band-

wheel shaft and adjustably attached to said
piston. |

29, The combination, in a band-mill, with
an upper band-wheel and its shaft, of a re-
ciprocating engine having its piston connect-
ed with said shaft for raising or lowering it
to put the saw under tension or relieve the
same, and a counterbalance mechanism con-
nected with said wheel and shaft and adapted
to support the same when said engine is In-
operafive.

In witness whereof I have hereuntoset my
hand this 5th day of November, 1901.

' EDWIN E. TITOMAS.

In presence of— -
RICHARD PPAUL,

M. C. NOONAN.
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