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UNITED STATES

Patented August 2, 1904.

PaTENT OFFICE.

HERBERT DALGETY, OF EAST YONKERS, NEW YORK.

MULTIPLE-SAWING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 766,495, dated August 2, 1904.
Application filed May 4,1903. Serial No. 165,487, (No model.}

To oll wlhom iF ey concer:

Be it known that I, HerBERT DaLcrTy, a
subject of the King of Gireat Britain, and a
resident of East Yonkers.in the county of
Westchester and State of New York, have
invented certain new and useful Improve-
ments in Multiple-Sawing Apparatus, which
improvements are fully set forth in the follow-
ing specification.

This invention relates to improvements in
mechanical contrivances ot that class employed
for the purpose of kerfing or severing mate-
rial, particularly metallic stoek, such contriv-
ances being commonly known as “sawing
apparatus.”

The ohject of this invention is to provide
a multiple-sawing apparatus which shall be
simple and inexpensive as regards construc-
tion, durable, expeditious, and reliable in
practical service, capable of attacking the
material to be acted upon at opposite sides or
points thereot, which shall insure a marked
degree of convenience to the user in applying
the same to practical purposes, which shall be
compact, portable,and substantially automatic
in operation, and which shall possess certain
well-defined advantages over prior analogous
constructions.

The invention consists in the novel dispo-
sition and relative arrangement of the va-
rious parts thereof, whereby the attain-
ment of the above object is rendered practi-
cable in certain combinations and in certain
details of construction, all of which will be
specifically referred to hereinafter and set
forth in the appended claims.

The invention is clearly illustrated in the
accompanying drawings, wherein similarref-
erence-numerals denote corresponding parts
throughout the several views, and as to said
drawings Figure 1is a front elevation of a mul-
tiple-sawing apparatus embodying my said
improvements, the saw-carriage being in readi-
ness for a thrust away from the main shaft ot
the apparatus. Iig. 2 is a view similar to
Fig. 1, the reciprocating carriage being in
readiness for a return thrust or a thrust in
the direction of the main shatt of the appa-
ratus. Fig. 3 is a view in elevation of the
left side of the apparatus as seen in Fig. 1,

the movable parts of the apparatus occupying
the positionsindicated in the figure last named.
Fie. 4 is a central vertical section along the
line « ¢ of Fig. 1. TFig. 5is a plan view of
the apparatus. Fig. 6 is a detail view show-
ing the clamping mechanism which 1 purpose
to make use of, the scale being enlarged.
Fig. 7 is a detail view showing the clutch
mechanism which I purpose to make use of,

certain codperating parts being illustrated in
-connection therewith and the scale being en-

larged.

In a general sense my invention comprises
means for holding material to be kerfed, sev-
ered, or similarly acted upon, opposing re-
ciprocating saw-blades adapted to attack such
material at opposite sides or points thereof,
and means for reciprocating said blades.

It further comprises in a general sense
means for holding material to be treated, as
stated, opposing saw-blades capable of under-
going both a reciprocating movement and a
lateral movement, the latter to relieve the
drag on each blade when the same shall have
completed each of its severing or kerfing
strokes, a construction by which the oppos-
ing saws may make a complete severence of
the material and overcut each other without
interferring, and means whereby said blades
may be reciprocated and whereby said lateral
movement may be duly imparted thereto.

In carrying out my invention, reference be-
ing had to the accompanying drawings, I
make use of a standard 2 of ‘any appropiate
contour, provided with a base 2" and prefer-
ably formed from metal by the process of
casting. There is arranged at the top of the
standard 2 a bed 27, the chief function of
which is to support the material to be acted
upon.

In connection with my improved apparatus
it is essential that mechanism be provided
whereby the material aforenamed may be
firmly clamped or held in position for treat-
ment and preferably so elamped or held cen-
trally along the tront edge of the bed 2". To
this end 1 provide clamping mechanism,which
is here illustrated as comprising opposing
jaws 3 3 and a jaw-controller 3", whereby
said jaws may be actuated, the path of move-
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ment of said jaws being parallel with the front
edge of the bed 2. Specifically, the bed 2"
has an elongated channel 4 near . the front
edge thereof and running parallel therewith..
Jaws 3 8" are shouldered, each at the opposite
sides thereof, for a sliding engagement with
the bed 2”, along the top thereof, and are pro-
vided, respectively, with depending shanks 4’
4", having each a threaded connection with
the controller 8", the latter being oppositely
threaded from a point midway the length
thereof toward its respective ends for the
purpose of permitting said shanks to codper-
ate therewith, as stated, and said controller is
oppositely reduced to form journals which ro-
tatively bear in hangers 5 5', the latter being
disposed one at each end of the channel 4.

The hangers aforenamed are here shown as
being shaped so asto project.into the channel
4 and at the same time overlap the bed 2" at
the opposite sides of said channel, thus per-
mitting said hangers to be readily secured in
position, as by means of bolts 5 6 6" 6.

Reduction of the controller 8", as stated,
prevents any undue longitudinal movement
thereof, as the shoulders thus formed work
each against or at one of the hangers afore-
named, at the inner side thereof, as clearly
shown in Fig. 6, and said jaws may conse-
quently be opened or closed by duly rotating
said controller. .

Jaws 3 3’ are relatively adjusted along the
controller 3"’ in a manner to insure their meet-
ing at the center of the controller under suf-
ficient direct rotative movement of the latter
and -centrally- along the front edge of the
bed 2". '

Controller 3" may be provided with a crank
7 or analogous device for hand operation.

‘While the clamping mechanism just de-
scribed admirably meets all requirements in
connection with the holding of the material to
be acted upon, it will be understood that any
mechanism capable of conserving the purpose
stated may be substituted therefor.

I turther employ in connection with my
improved apparatus a reciprocating saw-car-
riage 7', here shown as movable in a vertical
plane at the front of the standard 2, and to
facilitate such operation of said carriage any
appropriate part or parts, as the opposing
guides 777", may be employed, said guides
in this instance being arranged vertically

along and at the front of the standard and.

with which, respectively, said carriage has a
sliding engagement, as through the medium
of the eye-clips 8 8.

It is desirable that means be employed
whereby a balancing effect may be had in con-
nection with the carriage 7', and accordingly
I attach to said carriage a flexible leader 9,
which operates on a pulley 9’ and carries at
its free end a weight 9. Other means, how-

ever, may employed for balancing said car-
riage, if preferred. Carriage 7' is adjusted
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for operation so that its vertical center line
registers with the point along the controller
3", at which the jaws 3 8’ meet in their clos-
ing action. There are conjoined with the
carriage 7" opposing saw-blades 10 10', mov-
able with said carriage and adapted to attack
at opposite sides or points thereof the mate-
rial held by the clamping mechanism afore-

named. The blades 10 10" are here shown as

carried, the former by a vertical saw-frame
10” and the latter by a like saw-frame 10",
said frames 10" 10"’ being respectively.con-
joined with said carriage for movement there-
with, and accordingly serving as elements
whereby such movemernt as may be imparted
to said carriage will be transmitted to said
blades.

It is essential that provision be made where-
by the relation of each of the blades 10 1¢'
with reference to the material undergoing
treatment may be altered at the completion
of each direct or cutting stroke thereof, so as
to insure further action of said blade on said
material during the next following direct or
cutting stroke thereof. .

To the foregoing end I have illustrated fea-
tures of construction which render said blades
each laterally adjustable with respect to the
carriage 7', said blades being arranged to op-
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erate at the front of said carriage in a plane g3

parallel therewith and being adapted to un-
dergo each its direct lateral adjustment auto-
matically and intermittently and its reverse
lateral adjustment continuously at the will
of the operator. TFurther, T prefer that said
blades be arranged to undergo simultaneously
the 'direct and reverse lateral adjustments
aforenamed,respectively. Specifically Imake
use of a saw-feeder 11 in the form of a screw-
threaded rod which works freely in the hang-
ers 11’ 11", conjoined with the carriage 7’ at
the front thereof. The portions of the feed-
rod 11 which project outwardly or away from
the respective hangers 11’ 11" are oppositely
threaded to receive, respectively, the saw-
frames 10" 10",

FYor effecting the direct lateral adjustment
of the saw-blades 10 10’ automatically and
intermittently I employ a resilient pawl 12,
here shown as depending from the arm 12/,
secured to and projecting laterally away from
the bed 2", the free end of said pawl being
adapted to engage somewhat prior -to the
completion of each direct thrust of the car-
riage 7" a tooth of the ratchet-wheel 12", fixed
on said saw-feeder and into proper alinement
with which the arm 12’ projects, thus insuring
the application of a degree of direct rotative
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movement to said feeder through the mediom -

of said ratchet-wheel and through the con-
tinued direct movement of said carriage from
the time of engagement of said pawl with said
ratchet-wheel until said carriage reaches the
limit of its direct movement. It is obvious,
therefore, that varying degrees of rotative
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movement may be accordingly imparted to
said ratchet-wheel by rendering said pawl
vertically adjustable with reference to said
ratchet-wheel, and this may be accomplished
in any common and approved manner, as by
providing said pawl with an elongated open-
ing through which- may pass the element
employed for fastening said pawl to the arm
12, as clearly illustrated in the drawings.
The degrees of directrotative movement thus
intermittently applied to the feeder 11 result
in the blades 10 10" being brought corre-
spondingly nearer together For action, respec-
tively, on the mater ial under going treatment,
such etfect being due to the threaded 1elat10n
existing between the respective frames 10"
10" and sald saw-feeder.

For reversely rotating the feeder 11 con-
tinuously or otherwise, as the operator may
elect, any apmomiat@ part or parts may be
conjoined with said feeder for hand operation.
In this connection I have shown a handle 12"
applied to the ratchet-wheel 12", these ele-
ments accordingly serving, in a sense, as a
crank for the feeder 11.

It is further essential that in addition to the
direct and reverse adjustments above de-
seribed of the blades 10 10" along the feeder
11 said blades be arranged to undergo a sec-
ondary lateral adjustment whereby each of
said blades may berelieved from any dragging
effect during its reverse stroke and also
whereby at the end of the severing action
one blade may be withdrawn as the other ad-
vances to completely sever the material. To
this end I employ a bell-crank 13, which
works ona pin 13/, projecting forwardly from
the carriage 7', said bell-crank being movable
within prescribed limits. There is pivotally
conjoined with the horizontal member of said
bell-crank one end of a connecting-rod 13",
the opposite end of the latter being pivotally
connected with the main crank 13", mounted
on the main shaft 14 at the front end thereof.
Said main shaft rotates in the bearing 14/,
formed integral or othel\vise suitably con-
Joined with the standard 2 2, and said shaft is
provided at its rearwardly- pr ojecting portion
with a part, as the pulley 14", whereby power
and motion taken from ‘m\' appropriate
source may be applied to said shaft, as
through the medium of a belt or other ap-
proved connection.

The vertical member of the bell-crank afore-
named projects treely into the space inter-
vening between the opposing collars 14”7 15,
fixed, respectively, on the feeder 11 between
the hangers 1111”7, Accordingly, movement
of the bell-crank 13 in opposite directions on
the pin 13" will result in corresponding shift-

ing movements laterally being imparted to
the feeder 11, and in such movements said
feeder is accompanied by the blades 10 107,
said blades and feeder undergoing jointly such
shifting movements.

Any appropriate part or parts may be em-

s

ployed for limiting the aforenamed ‘shifting -

action of the feeder 11, the same being effect-
ed, however, in this instance, by means of the
collar 14 and an additional collar 15’, the
latter also fixed on the feeder 11, and the col-
Iars 14" 15" are spaced along said feeder so
that the distance between the outer faces
thereof will be appropriately less than the
distance between the inner faces of the hang-
ers 11° 11", against which hangers the collars
last named respectively abut in practice, and
consequently limit not only the shifting action
of the feeder 11, but also the action of the bell-
crank 13 in opposite directions on the pin 13,

It will be seen that the feed-rod 11 not only
regulates the feed, but also acts as a shifting
carrier for the saws. These two functions
are distinet and might be performed by sep-
arate parts without departing from the spirit
of my invention; but preferably they are per-
formed by one mechanism. 1t is with rela-
tion to this tunction of the feeder 11 that 1
have employed the term ‘‘shifting carrier”
in the claims. :

Saw-frame 10" has a rigid arm 15", which
projects inwardly therefrom freely through
the opposing eye-clips 16 16" on carriage 7’
and freely through the opposing frame 10",
said arm accordingly having a sliding engage-
ment with each of said eye-clips and with said
frame 10", and the latter is provided with a
rigid arm 16", (corresponding to 15”,)-which
pr o_)ects inwar dly from the frame 10", through
the opposing eye-clips 17 17, also on carriage
7', and freely through the opposite saw-frame
10", the relation of said arm 16" to the eye-
clips 17 17" and frame 10" being the same as
described as existing between arm 135", eve-
clips 16 16’, and frame 10",

The foregoing construction provides sub-
stantial bearing-surfaces for the arms 15"
16", insures the maintenance of the frames
107 10’ in proper position for service, and
also insures due rigidity for said frames, the
blades 10 10’ being adjusted to said frames,
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respectively, in any approved and well-known :

manner.

To insure proper operation of the parts in-
volved in the shifting action just referred to
and independently of the carriage 7, I apply
to the latter a friction element 17", here shown
as taking the form of a leaf-spring and whose

free end portion is arranged to elastically bear

against the standard 2 at all positions of the

atter, ¢ for preventing any undue reverse:
latter, and for preventing any ]

action of the feeder 11 through such friction
as may occur between pawl 12 and ratchet-

wheel 12" at the commencement of each re~

turn thrust of the carriage 7' a friction ele-
ment 17" may be employed, the same being
here shown as attached to the carriage 7', as
taking the form of a leaf-spring, and as hav-
ing its free end portion arranged to elastically
bear on the feeder 11. .
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It is desirable that provision be made

whereby-the movement of the carriage 7', and |

consequently the parts codperating therewith,
may be automatically discontinued when the
material under treatment shall have been sev-
ered, and to this end I loosely mount the
main crank 18" on the shaft 14, said crank
being here shown in the form of a disk, and
conjoin with said crank a clutch 18, movable

on a pin 18’ through the operation of lever

19”. The main portion of the clutch 18 is
provided with an opening 18", through which

. extends the main shaft 14, said opening be-
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ing of greater diameter than said shaft to per-
mit proper radial movement of said -clutch
with respect to the pin 18'.

18" denotes an elastic element, in this in-
stance taking the form of a spiral spring in-
terposed between the main portion of the
clutch 18 and the stop 19 on the crank 13"
and the tendency of which elastic element is
to yieldingly hold the clutch 18 in engage-

“ment with the shaft 14 at one segment of the

opening 18" and at which segment said clutch
is provided with a suitable indentation or re-
cess adapted to receive the feather or detent
19" with which the shaft 14 is provided, the
parts occupying the positions indicated in
Figs. 1 and 2, and under which conditions
crank 13" will operate as a unit with the
shaft 14, the result being that proper recip-
rocating movement is imparted to.the car-
riage 7' through the medium of the connect-
ing-rod 13" in the practical operation of the
apparatus.

It will be seen that depression of the clutch
18 as to the position indicated in dotted lines
in Fig. 7, thus disengaging the clutch 18 from
the detent 19’, will result in annulment of the

-operative relation existing between the crank

13" and shaft 14, thus permitting the latter
to turn independently of the former. For
thus depressing clutch 18 1 provide the lever
19", which works on the pin 19”' and whose
iree end is held against descending movement
by the catch 20 frictionally engaging said
lever, and I further  provide the clutch 18
with an arm 20’, adapted at a suitable point
inits movement,in conjunction with the crank
13" and shaft 14, to be engaged at its free end
by the lever 19”, when suchlever is liberated
from the catch 20 and allowed to move down-
wardly, as by its own gravity, the weight of
said lever being sufficient to depress-the clutch

'18 against the tendency of the element 18"

and so that the parts will occupy substan-
tially the positions indicated in dotted lines
in Fig. 7, whereupon shaft 14 is permitted to
continue in motion without affecting the re-
maining movable parts of the apparatus.
Disengagement of the lever 19" from the
catch 20 is automatically effected by the saw-
frame 10", in this instance through the me-
dium of the depending arm 20", which when

766,495

tially the limit. of its adjustment inwardly
along the feeder 11 and carriage 7’ is about
completing one of its downward thrusts con-
tacts with the lever 19" and depresses it suf-
ficiently to cause its liberation from the catch
90, whereupon said lever completes its down-
ward movement, as by its own gravity.

Mechanism other than that described may
be availed of for automatically discontinuing
the operation of the apparatus at the proper
time, and though I show this specific form of
stop mechanism as applied to my multiple
saw I reserve the right to make it the sub-
ject of a future application for patent.

In operation and assuming that shaft 14
rotates in the direction of the arrows 21, Figs.
1 and 2, and the material to be acted upon is
in place between and held by the jaws of the
clamping mechanism employed, as indicated
in dotted lines in Fig. 5, a portion thereof
accordingly projecting forwardly of the ap-
paratus between the saw-blades 10 10’, the
user lifts the free end of lever 19” to engage-
ment with the catch 20, thus permitting the
element 18" to act on the clutch'18 in a man-
ner to cause the detent19’ to enter the recess
aforenamed of said clutch, whereupon crank
13" turns with the shaft 14, and movement is
accordingly imparted to the carriage T

‘through the medium of connecting-rod 13",

as hereinbefore explained. As thelower end
of the said connecting-rod approaches the po-
sition indicated in Fig. 1 from its position
indicated in Fig. 2 its first action is upwardly
on the bell-crank 13, thus shifting the feeder
mechanism and the saws as a whole laterally,
with the parts conjoined therewith, from the
position indicated in full lines in Fig. 2 to the
position indicated in full lines in Fig. 1 to free
one saw from and bring the other into contact
with the work,and immediatelythereafter such
shifting movement of the feeder 11, being lim-
ited by the collar 14", carriage 7’ receives mo-
tion through the medium of said connecting-
rod and bell-crank and moves upwardly, thus
causing saw-blade 10’ to take a cut from the
material held by the clamping mechanism
aforenamed. Asthecarriage7’ approachesthe

.limit of its upward movement the saw-blades

10 10" are adjusted automatically somewhat
nearer together through the medium of the
ratchet-wheel 12" and pawl 12, as hereiribe-
fore explained, and thereafter, as the lower
end of connecting-rod 13” approaches the po-
sition indicated in Fig. 2 its first action is
downwardly on the bell-cirank 13, thus oppo-
sitely shifting the feeder 11, with the parts
conjoined therewith, and immediately there-
after such oppositely-shifting movement of
said feeder being limited by the collar 15, car-
riage 7', through the medium of the parts
aforenamed, receives motion and moves down-
wardly, thus the blades 10 10’ having been
brought nearer together, as stated, enabling
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by the clamping mechanism referred to. Ac-
cordingly, where my construction isemployecd,
a cut is taken trom the material under treat-

ment at each direct and return thrust of the’

carriage T, thus materially expediting the
severing of such material. B

The shifting action of the feeder 11, with
the parts conjoined therewith, is further in-
dicated by the dotted lines in Figs. 1 and 2,
respectively.

It will be seen that my improved apparatus
is particularly well adapted for the purpose
for which it is intended, and, further, that the
same may be modified to some extent, particu-
larly as regards the details of the construc-
tion, without materially departing from my
invention.

Having tully described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. Anapparatusof the class described, com-
prising a holder for the material to be treated;
saw-blades oppositely disposed and with their
teeth facing each other; feed mechanism for
moving said saws inward toward a common
center; mechanism for automatically shifting
said saws laterally in unison and in the same
direction at the final cut; and a movement for
operating said saws; substantially as herein
deseribed.

9. Anapparatus of the classdescribed, com-
prising a holder for the material to be treated;
saw-blades disposed in a plane opposite to and
with their teeth facing each other; a move-
ment connected to sald saws to operate the
same; feed mechanism for moving the saws
inward toward a common center; and a con-
nection betweenthe saws, whereby at the final
cut one of the saws is retracted on the ad-
vancement of the other to and past the com-
mon center: substantially as herein described.

3. Anapparatusof the classdescribed, com-
prising a holder for the material to be treated;
saw-blades oppositely disposed and with their
teeth facing each other; a movement connect-
ed to said saws to operate the same; feed
mechanism for moving said saws inwardly
toward each other; a shiftable carrier com-
mon to both saws; and mechanism for shitt-
ing said carrier laterally at the final cut where-
by one of the saws is retracted trom and the
other advanced to and past a common center,
substantially as herein described.

4. Anapparatusof the class described, com-
prising a holder for the material to be treated;
saw-blades oppositely disposed and with their
teeth facing each other; a shiftable carrier
common to both saws; feed mechanism on said
carrier for moving said saws inwardly toward
a common center; mechanism for shifting said
carrier laterally at the final cut whereby one
of the saws is retracted as the other advances
into its path; and a movement for reciprocat-
ing said carrier, substantially as herein de-
scribed.

S

5. An apparatus of the class herein de- -

seribed, comprising a holder for the material
to be treated; a reciprocating carrier; and op-
posing saw-blades conjoined with said carrier;
mechanism for moving said saw-blades alter-
nately into and out of a severing action on
said material at opposite sides thereof and a
feeder for intermittently feeding each to-
ward the other, substantially as herein de-
seribed.

6. Anapparatus of the class described,com-
prising a holder for the material to be treated;
saw-blades oppositely disposed and with their
teeth facing each other; feed mechanism for
feeding said saws inward to a common center;
a movement for operating said saws; and
mechanism for shifting said saws in unison
and in alternate directions laterally at the end
of each stroke, substantially as herein de-
scribed.

7. Anapparatus of the class described,com-
prising a‘holder for the material to be treated;
saw-blades oppositely disposed and with their
teeth facing each other; feed mechanism for
feeding said saws inward to a common center;
a shiftable, reciprocating carrier common to
both saws:; and mechanism for shifting said
carrier laterally in alternate directions at each
stroke, substantially as deseribed.

8. Anapparatus of the class deseribed,com-
prising a reciprocating, laterally - shiftable
carrier; asaw-feed mechanism conjoined with
said carrier; opposing saw-blades borne by
said carrier and shiftable therewith, movable
toward a common center by the action of said
feed mechanism; and means for automatically
shifting said carrier laterally, substantially as
described.

9. Anapparatus of the class described,com-
prising a holder for the material to be treated;
saw-blades oppositely disposed and with their
teeth facing each other; a laterally-shiftable
teed mechanism carrying hoth saws, and acting
on each to feed it toward a common center; a
reciprocating sliding carriage on which said
saws and feed are shiftably mounted; and
mechanism for shifting said feed and the at-
tached saws laterally in alternate directions
at every stroke, substantially as described.

10. An apparatus of the class herein de-
seribed, comprising a reciprocating laterally-
shiftable carrier; a saw-feed mechanism con-
joined with said carrier; opposing saw-blades
borne by said carrier, shiftable therewith,
and adapted to be intermittently moved each
toward the other by said feed mechanism; a
bell -crank engaging said carrier and feed
mechanism to shift the same; and means for
operating said bell-crank, substantially as de-
seribed.

11. An apparatus of the class described,
comprising a holder for the material to be
treated; saw-blades oppositely disposed and
with their teeth facing each other; laterally-
shiftable feed mechanism carrying both saws
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and acting on each .to feed it toward a com-

‘mon center; a reciprocating sliding carriage

on which said saws and feed are shiftably
mounted; a bell-crank lever plvoted to said
carriage and having one arm engaging with
the shlttable feed mechanism and another arm
which connects with a pitman; and a pitman-
rod connecting the said bell-crank lever with
a suitable source of reciprocating motion,
substantially as described.

12. Anapparatus of the class described,com-
prising a holder for the material to be treated;
saw - blades oppositely disposed and with their
teeth facing each other; a laterally-shiftable
feed-rod -carrying said saws, and having re-
verse screw-threads engaging. the said saws
to move them toward a common center;
mechanism for turning said rod; a reciprocat-
ing, sliding carriage on which said feed-rod
and its connected saws are shiftably mounted;
collars on said rod; abell-crank lever pivoted
to said reciprocating carriage and having one
arm which projects between and engages said
collars and another arm which connects with
a pitman-rod; and a pitman-rod which JOIDS
the bell-crank and through it the carriage
with "a source of reciprocating motlon all
substantially as described,

13. In an apparatus of the class described,
a holder for the material; saw-blades oppo-
sitely disposed and with their teeth facing
each other; a reciprocating, sliding carriage;

a laterally- shlttable, revoluble conJomed saw-
carrier and feed-rod, the said carrier and
feed-rod being borne by said reciprocating
carriage; a ratchet wheel on said feed-rod; a
pawl for intermittently engaging to turn sald
ratchet; and mechanism for shlitlncr said saw-
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carrier.and feed-rod and its connected saws,
alternately from one direction to another at
the end of each stroke of the saws, substan-
tially as described.

14. In an apparatus of the class descrlbed
a holder for the material; saw-blades oppo-
sitely disposed, connected to, and with their
teeth facing each other; a vertically-recipro-
cating, sliding carriage; a feed mechanism for
moving the saws toward a common center;
and mechanism for shifting both saws later-
ally at the final cut, substantially as described.

15. In an apparatus of the class described,
a holder for the material to be treated; saw-
blades oppositely disposed, connected to and
with their teeth facing each other;a vertically-
reciprocating, sliding carriage; a feed mech-
anism for moving the saws toward a common
center; and means for shifting both said saws
in the same direction alternately from side to
side at the end of each stroke of the saws,
substantially as described.

16. In an apparatus of the class described,
a holder for the material; a saw-blade operat-
ing against said materlal a vertically-recip-
rocatinO‘ carriage bearing said saw; a screw-
threaded feed-rod capable of turning in either
direction and having a ratchet at one end; and
a pawl for engaging said ratchet mtermlt-
tently to turn it to teed the saw, said pawl
being’ adjustable, whereby it may be moved
out of the way ot said ratchet, substantially
as described.

HERBERT DALGETY.

Witnesses:
S. ZUCKERMAN, Jr.,
A. C. TANNER.
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