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To all whom it may concern:

Be it known that I, WILLIAMH L. PATTT]R—'.'

soN, of Rochester, in the county of Monroe | knife 9* held by screws 9* against shoulders

and State of New York, have invented cer-

2
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15

tain new and useful Improvements in Micro-

tomes; and I do hereby declare the follow-.
- Ing to be a full, clear, and exact description |
of the same, reference being had to the ac-
companymﬂ* drawings, formmcr a part of
this specification, and to the reference-nu-'

merals marked thereon

tomes or machines of the type which will cut |
objects into very thin sections for wuse in
microscopic examinations, and it has for an
object to provide a construction in which
‘vibrations and the working 10086 of thelf |

~ paris are reduced to a minimum.
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Another object is to arrange the workln
parts so that they.

ing a perfect working of the machme

To these and other ends the invention con-fi
sists in certain improvements and combina-
tions of parts all as will be hereinafter more |
fully described, the novel features- being
pointed out in the clalms at the end of the

spemﬁcatlon S
In the dlawmgs Flgure 1 represents

cordance with this invention. .

sents a section on line e—¢ Fig. 7.

Referrmg more particularly to the draw-—}_'_
ings, A indicates a main frame comprising
preferably two longitudinally extending |
pieces 1 connecting two end pieces 2 having
supports 3, all of which may be formed by a
single castmg Supported on the main fmme'
‘is a knife frame consisting in the present in-
stance of a rectangular top 4 and integral -
supports 5 at the ends Lhereof bolted at 6 to |
- the main frame and seated in depressions 7
The top of |
the knife frame is formed with long1tud1nal;*
grooves 8 and transverse grooves 9, both of
Which are plefera,bly of the shape of an in-

on the top of the main frame.

‘thereof by

will be protected from'i'
liquids dripping from the object, thus 1nsur-§'

- Verted T In cross section, thus permlttmg__
the knife holders 8 to be shlfted so that the

| 9° thereon may be secured at great or small
‘angles to the line of movement of the object
‘to be sliced, the knife holders being turnable
‘on headed bolts 10 which enter the orooves

‘and are drawn against the upper walls
Of course, the

| grooves may be replaced by any other means
| which will
The present invention: relates to micro-

thumb nuts 11.

65

permit this adjustment of the
knife on all sides of the frame. B

Arranwed to travel beneath the kmfe 1S

_ 'j-the ob] ect clamp which preferably comprises
-a fixed Jaw 12 and a movable jaw 13 guided
‘on rods 14 connected by a cross piece 15
which with the fixed Jaw and rode forms a
|- frame.
| 'nions 16. and 17 journaled on a frame 18,

“the trunnion 17 being hollow and mte:mally
|- threaded to receive an adjusting screw 19
. |'journaled in the movable jaw and having a
thumb piece 20 hinged so that it may drop
“below the top portlon of the knife frame, a
brake shoe 21 operated by a thumb screw
22 being arranged to engage a trunnion 17
‘and to hold the trunnion against turning.

| The frame 18 before mentioned has pivots

1 23 on 0pp051te sides thereof connecting
plen view of a machine constructed in ac-

Flg 2 repre-
sents a front elevation of the same machine.
Fig. 8 represents a bottom view. Fig. 4 rep-
‘resents a section on line a—a Fig. 5, ‘the
knife and its holders belng removed. | F1 b

represents a section on line 6—b Flg 4.
Fig. 6 represents a section through the knife, |

one of its holders and a portion of its frame.
 Fig. 7 represents . a detail section of the ob-
]ect feeding mechanism, and Fig. & repre-ja

‘This frame carries a pair of trun:

‘while  clamp screw . 24 working

The clamp carrier 1s preferably com-

.:posed of two rela,twely adjustable members,
‘the upper member 26 being formed with a
“receptacle 27 arranged beneath the clamp
‘in.-order: to catch any drippings from the
object; and the lower members 28 having
f%ulde faces 29 movable vertically on guide

aces .on the culde member 30 of a rempro-

~catory carriage to be hereinafter described,
the: e,d]ustment between the upper and the
lower members of the carrier being
i;erably accomplished by a headed bolt 81 on
‘the upper member operated by a thumb nut
32 and workmg mn a T slot in the lower
‘member.

pref-
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1t
| to a suitable carrier in order that the object
clamp may turn about an axis at right angles
| to the direction of reciprocation of the
1. clamp,
| _?'.-throuo‘h a curved slot 25 in the carrier and
_';;engegmw the carrier and the frame 18 serves
:to.hold the latter against turning.
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‘The reci recat()ly carrmge comprlses the

guide member 30 working between the two

lengltudma,lly extendmo* Ppieces 1, and a
-supportmg p]ate 33 trevelmcr on the upper 110
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“tion.

- gears 38

20
‘mounted on a drive shaft 40, on which may
be arranged & drive wheel A1. :

tion of the guide member 30.
wheel 43 a spring pressed pawl lever 45
engages, the Iatter bemﬂ mounted on an arm
46 pwoted to the under surface of the shield
‘and ‘held agaimnst a stop 47 by a coil spring

.48 also secmed to the under side oi the
| __shleld

&5

ST face of the pmces 1 and | ;1.:1\”11'1“‘ the f:f'mde I move the members together

member secured thereto,the supporting plate
‘being held against lateral movement by
- ﬁmde% 34 cobperating with downwardly con- |
ver ging guide iace% 35- 1ntegral with the

sides of the pieces 1.
The reciprocation of-the clamp or object

holder carriage is effected p]_efembhf by

means of a er m1L arm 36 secumd to a shaft

37 and to a pitman 38* which is pivoted to
P,tll(; C“l“l‘lﬂ”
Jbelow
order that greater power may be obtained
on
‘ment of the carriage toward the crank shaft

at e polnt in a .1*101"1?0111:%1 plane
the plane of the crank shaft 37 in
the

the euttmﬂ movement or

Nove-
than on the mmfement in the other direc-
Rotqtmn of the crank shaft may be
obtalned by large and small oblique toothed
and 39 the former being mounted
on the crank slmit and  the latter being

Tn order that the object may be advanced

‘toward the knife after each cut I may em-

ploy the step-by-step feeding mechanism, a

“shown, which comprises a nut (to be hele-—
| 111:1ftel‘- described)
~~.carrier and a screw 42 WOJ.KlIlG therein and
- intérmittently rotated by a toothed wheel
43, the wheel being journaled on and below

arranged on the clamp

a snleld or disk 14 secured to the lower Por-
"With the

The end of lever arm 46 carries a
roller or stud 49 adapted to cooperate with
an adjustable stop 50 preferably in the form

“of a rotary cam secured to the under surtace
ot a thumb. disk 51 which is journaled on a
hanger 52 extending from the side of the

main frame. The thumb disk 1s provided

with a scale on its upper face and an index

or pointer 53 codperates with the scale to

~determine the position of the stop, the di-

- visions of -the scale.representing microns.

‘When the reciprocatory carriage is moved
the step-by-step feeding mechanism moves
“therewith and the roller 49 cooperates with
the stop 50 at one end of the movement,
causing the pawl lever 45 to engage the teeth
“of the wheel 4

“effecting a - movement of Lhe carrier towud
“the’ kmfe

and rotate the httel thus

As- the carriage moves 1n  the

- other direction roller 49 moves away from

-the stop 50 and the spring 48 causes the dog
- 45 to ride over the teeth of wheel 43.
60O
the object toward the mee the nut before
-mentioned is divided or ‘311)11t mnto two mem-
“bers 54 and 55 having a common pivot 56
~and operating extensions 57 between which

i8] arranged a helical spring i tending to | auanoed knife suppowud above said longi-

In order to obtain a rough adjustment of

‘position,
‘position by a trip preferably in the form

¢ion of the finger

‘mechanism for moving the .c

thereon,

930,686

42, When the extan»-mm 37 are pressed to
release the screw, 42, a spring pressed
plunger 582 or other loc king device is pro-
]G(*Led between them on the oppo%‘lto side of
hewr pivoet and locks them 1 a separated
and they are released from this

of a lever 59 having upward extensions PLV-

oted at G0 to the lower member 28 of the
Carrler.

about the serew

One end of the trip engages the
plunger 58 while the other end is ]‘)10“\’](](‘(1'

with an. upwardly extending finger piece ar-

ranged between the (—w’rencﬁmn% 57, a depres-

I' plece serving to dev ate the
spring pressed lafeh or phlﬂﬁﬂl HS™,

- In operation, the knife 1s set at the proper
angle to the direction of movement of the

object to be

Sh('ed b(}ll‘lﬂ-dl'ldl]”(‘:‘d at a

slight angle when the ‘11‘1t(~‘1]c11 1S bllti]e and

a2 ﬂledt .:.uwle T*hen the material is tenac 10118 ;

and the ob]ec{ is secured in the clamp which
s then adjusted at an angle, to cut a desired

ciien or sections of the object. The rough
wljus‘rmn device 1s operated to release the
nut from the feed screw and to elevate the

carrier so that the ob]egt 1S 1 proper posi-

tion. Upon the rotation of the drive shaft

the ob]ect will be reciprocated and after each

cutting will be automatically fed upwardly

A dist‘mce equal to the thickness of -the slice

to be cut, the slices bcmﬂ removed from the

knife atter each cutting.

A microtome constr ucted in accordance
with this invention is very strong and dur:

' b]ve-j as all danger of the parts working 100%@

1s. practically “obviated.  The knife 1% Sup-
ported at both ends on a frame which is
11n1d with the frame on which: the object
carriage moves, and if the parts are prop-

erly fufl]u%ted there is no chance.for the re-
lation of the ob]ect and the knife being acei-

dentally c,hanﬂed Kurther,. the horuontal
arrangement of the Stauon.:uy knife frame

'pelmlts of 1ts bemng. supported at both ends

of the movement. of the object carriage and
11 thlfs manner all vibrations are 1ednc‘ed to

! 111 IIMmum.

I claim as my invention:
1. In a microtome, the cmnbm{umn with

a main frame hfwmo horizontal guides, of a
~suitably . supported statlonfugr ]{nlfe, 4. car-

riage movable on the ouldes, an. object
carrier adjustable on the carriage, feeding
carrier toward
the knife, a drive shaft Jjournaled on the
main fmme a small obhique toothed gear
a crank shaft, a large obhquu
toothed gear on the crank slmft meshing
with the small gear, and a pitman LOI]]IGC(Gd

-to the crank shaft and to the carriage..

2. In a microtome, the ('ombnmtmn with

a main irame embodying a pair of longi-

tudinally extending pieces, of a 11011701%:1113?
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’cudmally extendlnw pleces ‘a carriage ar-
- ranged between and guided on said- longl—.
tudinally extending pieces, an object carrier
vertically ad]ustable on the carriage, an. ob-
ject clamp arranged on the carrier a,bove the

feedmg_
mechanismm for moving the object carrier

toward the knife, a,rra,nged below the longi- |
- tudinally extendmg pieces, a crank sha,ft?
journaled on one of the longitudinally ex- |
tending pieces, a crank arm arranged there-

longitudinally extendmg pleces,

- on between said pieces, and a pltman con-

15

20

necting the crank arm with the. carriage.

~ shield and turmnﬁ* in the object carrier, a

25

pawl for actuatmg the toothed dlsk and a

stop for actuating the pawl.

4., In a mlcrotome the combmatlon Wlth

a knife zmd an obJeet holder, one of Wthh

~and a trip

: remproc‘l_tes relatlvely to the other of a step-
by-step teeding mechanism for feedmg the
object holder to the knife after each Trecipro-
| cation embodying a split nut and a screw, a
spring for maintaining the members of the

nut 1n engagement with the screw, a device
for locking said members out of engagement-

with the screw, and a trlp for operating said
locking device.

30

35

b, In a microtome, the combma,tlon w1th *

a knife and an ob]ect holder, one of which
remproca,tes relatively to the other of a step-

.. | by-step feeding mechanism for feedmg the
3. In a microtome, the combination with

a main frame and a smtably-supported hori-
zontally-arranged knife, of a reciprocatory
carriage guided on the main frame, means |
- for remprocatmcr the carriage, an object car-
~ rier vertically ad]ustable on the carriage, a
dlSk shaped shield supported on the carriage,

toothed disk arranged beneath and ]Our-'

object holder to the knife after each reclpro-

| cation embodying a screw and a split nut
having its members pivoted and provided
“with opera’rmfr extensions, a locking device
‘adapted to enter between the members on.
~the side of the pivot opposite the extensions,
pivoted between its ends, one of

| || 'which controls the lockin
'naled on the shield, a screw secured to. the:-.' g

device and the
other of which 3 18 arrange

the extensmns

WILLIAM L. PATTERSON
Wltnesses '-

- Hexry C. THON, |

H M SM.ITH
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